SCIENCE 





Eprrogtat Commitree : 8S. Newcoms, Mathematics; R. S. Woopwarp, Mechanics; E. C. PICKERING, 
Astronomy; T. C. MENDENHALL, Physics; R. H. THurston, Engineering; Ina RemsEy, Chemistry; 
J. Lz Conte, Geology; W. M. Davis, Physiography; O. C. MaRsH, Paleontology; W. K. Brooks, 

C. Hart MERRIAM, Zoology; S. H. ScuppEx, Entomology; C. E. Besszy, N. L. Britton, 
Botany; Henry F. OsBorn, General Biology; C. S. Minot, Embryology, Histology; 

H. P. Bowpitcn, Physiology; J. S. Brutinas, Hygiene; J. MCKEEN CATTELL, 

Psychology; DANIEL G. BRINTON, J. W. POWELL, Anthropology. 








Fripay, Marca 25, 1898. 








CONTENTS: 


Tairo-chemistry in 1897: Dr. H. CARRINGTON 
BoLTon 
The of Electrical Science (II. ): 
A Proposed Building for the Scientific All if 
uilding for t jenti, iance 0 
New York 408 


ysiography :— 
The Mississippi Flood of 1897; The Fiji Coral 
Reefs; The Mazamas: PRroressor W. M. Davis.414 
Current Notes on Meteorology :— 
ical Observations during the Eclipse of 
January 22d ; Hann’s Klimatologie ; Barometrical 
Determination of Heighis: R. DEC. WarD 415 
Ourrent Notes on A _ 
The Aborigines of Western Asia; The Ethnolog- 
teal Study of Cultivated Plants: PRoressor D. 
G. Brinton 


and Correspondence :— 
Terminology of the Neurocyte or Nerve Cell : 
Dr. F.C. KENyon. Retinal Images and Binocu- 
lar Vision : Dr. CHARLES H. Jupp 
Oppel’s Mikroskopischen Anatomie der Wirbelthiere: 
PROFESSOR FRANKLIN P. MALL. Whittaker’s 
Mechanical Engineer's Pocket-book ; Reeve onthe 
re Analysis of Steam Engine 
Efficiencies: Proressor R. H. THURSTON ...... 426 
Societies and Academies :— 
Anthropological Society of Washington: Dr. J. H. 
McCoRMICK. Geological Society of Washington : 
Dr. W. F. MorsELL. The Academy of Science 
St. Louis: Proresson WILLIAM TRELEASE. 
Botanical Club: EDWARD S. BURGEss. 
The York Academy of Sciences, Section of 
: Gary N. CALKINS 428 


perio snona be Soto tee reyes ealiar Brot 
sent to the respon e editor, Prof. J. 
Cattell, Garrison-on-Hudson, N. Y. 


IATRO-CHEMISTRY IN 1897.* 

Puingeas T. Barnum, the prince of 
American showmen, discovered early in his 
successful career that ‘ the people like to be 
humbugged,’ and he showed great ability 
in profiting by this weakness ; it must be 
said to his credit, however, that he always 
honorably gave the people full value for 
their money. This love of humbug seems 
to be exceedingly strong in respect to the 
healing of diseases, and in all ages those 
who practiced the art have taken advantage 
of man’s credulity; it is not necessary to 
transcribe the contents of that model of 
condensation, Thomas Joseph Pettigrew’s 
treatise on superstition in medicine and sur- 
gery (London, 1844), to convince my 
hearers of this truth. In 1897 we expect 
better things ; we are prone to believe that 
the universal education of the masses, the 
popularization of the facts and theories of 
science, fit the people to appreciate at their 
true value the claims of charlatans. Ameri- 
cans looking reverently to the Old World, 
where brilliant lights illumine the paths of 
philosophy and science, hardly expect to 
find there also the deepest shadows of igno- 
rance and credulity, yet no higher position 
can be assigned to the modern adaptation 
of Iatro-Chemistry known as ‘ Electro- 
Homeopathy.’ Originating in Italy, it has 
taken root in Germany and flourishes in 

*Read at Washington Chemical Society, February 
10, 1898, 
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France; more than one hundred publica- 
tions, including three journals devoted to 
the cause, attest its influence and its popu- 
larity. 

The founder of this novel school of chem- 
ical medicine, Count Cesare Mattei, was an 
interesting character ; he owed his higher 
education to a duel and his medical knowl- 
edge to his neighbor’s dog. He was most 
successful in organizing a huge scheme for 
swindling unfortunate victims of disease, 
though unable to plead poverty as an 
apology ; to his dupes he posed as a philan- 
thropist and his friends regarded him as a 
second sculapius. Mattei was born 
January 11, 1809, at Bologna, in the pala- 
tial residence of his parents ; his primary 
education was in local schools, but at the 
age of nineteen he lost his father, who be- 
queathed him a princely estate and a for- 
tune, whereupon he spent several years in 
travel and gay life. He seems, however, to 
have turned his attention to medicine at an 
early date, for he published a work on 
‘Treatment for Cancer’ in 1830. 

When about thirty years of age Mattei 
fought a duel with a young blade, after a 
quarrel at a masked ball, and soon after he 
attacked his adversary in a satirical pam- 
phlet, which greatly amused the fashionable 
circles of Bologna. This pasquinade fell 
into the hands of Paolo Costa, the venerated 
instructor of youth, who sought out Mattei 
and in a single interview effected his con- 
version to the serious study of philosophy. 
The quondam duellist became Costa’s favor- 
ite pupil in the physical and natural sciences 
and in literature. 

The troubled years 1847-1849 threw Mat- 
tei into public life, and championing the 
cause of Pope Pius IX. the latter rewarded 
him with the title of Count and other honors. 
Retiring to an old castle, on his estate, 
which he had sumptuously restored in Moor- 
ish style, Mattei devoted himself to the 
study of botany, chemistry and physiology. 
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He adopted the principles of Hahnemann, 
but was not satisfied with the curative re. 
sults of this system of medical practice. 

One day, while promenading on his e. 
tate, he noticed a dog, belonging to a neigh. 
bor, eagerly devouring certain plants which 
the animal’s instinct had showed him wag 
suited to his condition. Mattei at ong 
began a series of investigations which re 
sulted in the discovery of an entirely orig. 
inal materia medica and an amazing phil- 
osophical system. He collected the plants 
sagaciously indicated by the dog, and ex 
tracted from them, by processes known 
only to the medieval Iatro-Chemists, the 
active principles. With these he experi- 
mented on the poor peasants living on his 
estate and ascertained that they had ex- 
traordinary power in curing all scrofulous 
diseases. He next examined other vege- 
table growths and little by little discovered 
other active principles, thus building up a 
unique materia medica. This comprises $8 
medicines, of which 32 are in the formof 
pills and 6 in the shape of fragrant, color- 
less liquids. 

Instead of naming the first discovered 
medicine after his neighbor’s dog, he un- 
gratefully called it ‘ Antiscrofoloso No, 1, 
which, for convenience, is abbreviated to 
‘Scrofoloso No. 1;’ this proved to be 4 
veritable panacea for the greatest variety 
of ailments, healing 90 per cent. of the 
patients who came under his care. Eight 
other medicines received the name ‘sere 
folosa,’ being distinguished by appro 
priate numbers and adjectives; ten of 
them are dubbed ‘canceroso,’ and, the 
rest are varieties of angioitico, pettorale, 
febbrifugo, vermifugo, linfatico, venered, 
and so forth. Five of the six colorless 
liquids were colored to facilitate differen- 
tiation, and are named ‘red electricity, 
‘ yellow electricity,’ ‘ blue electricity,’ ‘green 
electricity’ and ‘white electricity.’ The 
sixth liquid, known as ‘Aqua per la pella’ 
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(skin-water), completes this remarkably 
simple materia medica. These nostrums 
affect beneficially different organs and parts 
of the body; ‘Scrofoloso No. 5’ is prescribed 
for diseases of the skin, the muscles and 
the spinal marrow; ‘Canceroso No. 2’ is 
particularly good for subcutaneous cellular 
tissue; ‘Angioitico No. 1’ affects the heart, 
the blood vessels and the arterial circula- 
tion generally. Nearly all the medica- 
ments are used internally and externally 
with equal success; moreover, when ad- 
ministered internally, the nature of their 
action depends on the size of the dose, even 
contrary resalts being obtained by varying 
the quantity prescribed. This property 
compensates for the small number of medi- 
cines; and the more ill the patient the 
smaller the dose of the required article. 

The five vegetable electricities ‘level the 
differences of tension of the polarities in the 
nervous system ;’ the blue electricity acts 
on the arterial system, the green on the 
veinous system, and the white is neutral 
and can be used indifferently. The yellow 
electricity can be given safely to hysterical 
persons. : 

As might be expected, this method of 
treatment has been applied to the domestic 
animals, and the literature of the subject 
contains a ‘ Veterinary Guide’ (Bologna, 
1893), 

The fame of Mattei’s cures attracted to 
Bologna pilgrims from far and wide, to the 
great dissatisfaction of the regular physi- 
cians. In 1869 Pope Pius IX. gave him part 
of the hospital at Santa Theresa, where he 
accomplished such marvellous cures that 
the crowds had to be controlled by soldiers. 
In the same year the first publications 
appeared, of which the most noteworthy 
is that by Dr. C. F. Zimpel, entitled; 
‘Therapeutics of Vegetable Electricity.’ 
For many years Mattei treated all patients 
gratuitously, but when he saw conscience- 
less speculators reaping a harvest by the 
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misuse of his system he organized in his 
palace a commercial company for the man- 
ufacture of medicines and the protection of 
the public. 

Meanwhile the Count devoted his tireless 
energies to other matters; he improved the 
neighboring roads, built bridges and looked 
after the material and spiritual welfare of 
those living on hisdomain. At present the 
palace of Mattei is almost entirely given up 
to the industrial enterprise; the official or- 
gan, Moniteur de 1’ Electro-Homéopathie, is 
edited there, and the Bolognese mansion 
is the center of benign influence. Mattei 
lived in simple luxury; he never married, 
but devoted himself to the philanthropic 
work of diminishing the sum of human 
misery and the accumulation of personal 
wealth. 

He died April 3, 1896, and was buried in 
a sepulchre of his own construction at his 
castle of Rocchetta ; the business of manu- 
facturing vegetable electricity of all colors 
being now carried on by his adopted son, 
Mario Venturoli-Mattei. 

Verily the limbus fatuorum needs to be 
most spacious ! 

The disciples of Count Mattei allege that 
he possessed occult knowledge of nature de- 
rived from the iatro-chemical school founded 
by Paracelsus, though some claim for it still 
greater antiquity. ‘ Passing by Plato, Moses 
and St. John,’ writes Saturnus,* “ the his- 
tory of spagyrical philosophy begins with 
Albertus Magnus, Raymund Lully and Roger 
Bacon, of the thirteenth century, but reached 
its highest development under Paracelsus.’’ 
One of its brightest luminaries was Hahne- 
mann. Mattei, however, is said to have 
found the kernel of his philosophy in the 
writings of John Baptist van Helmont, who 
died in 1644. Since that time the knowl- 
edge of secret medicines has been preserved 

* Tatro-chimie et Electro-Homéopathie. Traduit de 


l’ Allemand. Paris, 1897. 18mo. Portraits of 
Paracelsus and Count Mattei. 





400 


by members of occult fraternities; they 
alone understood the mystical, spiritual ap- 
plication of the remedies, while the “ pro- 
fane wearied themselves in vain efforts to 
discover the arcana of the Iatro-Chemists, 
to the great amusement of the initiated, and 
in spite of whose ironical smiles, they boil, 
fuse, distil and digest only to find that they 
are lost in a labyrinth from which there is 
no exit.”” The adversaries of this system 
claim that it is nothing more than an old 
woman’s fancy, but its advocates point to 
the brilliant careers of Kepler, Dante, 
Leonardo da Vinci, Shakespeare, Goethe, 
Sir Isaac Newton and Richard Wagner, to 
prove the contrary. 

The characteristics of esoteric science are 
said to be: “‘ The principle of analogy and 
its consequences ; the relation of the forces 
and the laws of the macrocosm to those of 
the microcosm ; logical investigation both 
experimental and speculative ; the reciproc- 


ity of cause and effect determining the os- 


cillations of blind chance.” Only students 
of these principles are able to apply the 
mysterious remedies of the new therapeutics 
so as fully to secure miraculous efficiency. 

An important factor in iatro-chemical 
philosophy is the influence of the sun, moon 
and planets on diseases; the moon espe- 
cially exvites dreams, insomnia, somnam- 
bulism, and governs the periodicity of 
fevers. But the most potent of all celestial 
influences is the ‘ odic-magnetic virtue of 
the stars.’ 

A notable feature, overlooked by official 
medicine, but rescued from oblivion by the 
promoters of Electro-Homeopathy, is the pe- 
euliar way in which ‘odic force’ is distrib- 
uted in the human body; it flows along 
three principal axes, head to feet, left side to 
right side and back to chest ; this polarized 
fluid is assimilated by the five vegetable 
electricities, which explains their efficiency. 
Physicians who appreciate the importance 
of the ‘ three axes of odic-magnetic polarity ’ 
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place their patients in bed on their right 
sides (—), with their heads (—) to the 
north (+) and their faces (+ ) tothe wall, 

The chemical philosophy of this school 
has the merit of simplicity ; the unity of 
matter and the four ancient elements are 
the basic principles. Fire is hydrogen ; Air 
is oxygen ; Water is nitrogen, and Earth ig 
carbon; the alchemical salts, sulphur and 
mercury are respectively the principles of 
solidity, volatility and liquidity. The Alka- 
hest, or universal solvent, of spagyrical 
philosophy is acetone; the spiritus philoso 
phorum is not merely a liquid of superior 
medicinal potency, it is the “true spirit of 
the knowledge of control over Nature's 
forces, which results from unions with and 
absorption by the Divine Being.” 

The position of modern Iatro-Chemists 
with reference to the transmutation of met- 
als is entirely favorable to the ancient doe 
trine. ‘* Modern science,” writes one, ‘‘ re 
gards the creation of gold as a superstitious 
fable, the product of medieval imaginations, 
but transmutation is an undeniable fact; a 
family beloved by the author preserves as a 
relic an,ingot of gold, which an ancestor, in- 
itiated in the secrets of Hermetism, had 
manufactured by a formula now intelligible 
only to adepts.”’ L’ Hyperchimie, the organ 
of alchemists in France, has recently added 
Electro-Homeopathy to the subjects it ad- 
vocates, and contains an enthusiastic review 
of the latest treatise on this medical prac- 
tice; the review concludes with the remark 
that: ‘‘ Occult therapeutics is destined to 
become the system of the future, as it has 
been that of the past, for it demonstrates 
with invincible logic the admirable unity of 
the sacred sciences.” 

The literature of this amazing quackery 
is already large ; books explaining the sy 
tem have been published in French, Ger 
man, English, Swedish, Polish, Spanish and 
Hungarian, besides the original Italian. 
France, Germany and England have their 
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monthly journals devoted to the propagand- 
ism of the system. Advertisements in the 
of Europe and South America an- 
nounce that certain physicians practice 
Electro-Homeopathy at given addresses. 
One of these doctors seeks pupils, to intro- 
duce the practice into all parts of the world, 
and the ‘ people who love to be humbugged’ 
will doubtless give them cordial support. 


“No class escapes them, from the poor man’s pay, 
The nostrum takes no trifling part away.’’—Orabbe. 


Thoreau has remarked that ‘‘ Nothing 
more strikingly betrays the credulity of 
mankind than medicine; quackery is a 
thing universal and universally successful, 
In this case it becomes literally true that 
no imposition is too great for the credulity 
of men.”’ This is confirmed by the exist- 
ence of another enterprise recently started 
and still wilder in its philosophy than 
Mattei’s system, styled ‘Hermetic Home- 
opathy.’ Rejecting the modern theory of 
vitalism, the promoters of this school revert 
to the old hermetic science of the 16th cen- 
tary which yielded such marvellous results 
but is to-day treated with ridicule and dis- 
dain. They accept the doctrines of Paracel- 
sus as respects the mumia, advocate cure 
of diseases by transplantation, and regard 
astrology as indispensable to a physician. 
The remedies and elixirs of Hermetic 
Homeopathy are prepared in the laboratory 
of two Past Masters in Occult Science, un- 
der the direction of the Secretary of the 
Alchemical Society of France, with mag- 
ical incantations and under the most favor- 
able conjunctions of the planets. Among 
the cure-alls offered is the panacea of the 
alchemists, potable gold. Disciples of 


Hermetic Homeopathy advocate treatment 


of diseases by transplantation, their reason- 
ing is the same as that of Paracelsus : “‘ Man 
possesses magnetic power by which he can 
attract good and bad subtile emanations just 
4534 magnet attracts particles of iron. Of 
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iron a magnet can be made that will draw 
to itself iron, and in like manner of vital 
substance a magnet can be made that will 
attract vitality. Such a magnet is called 
magnes microcosmi and it can be prepared of 
substances that have remained some time 
in the human body and that have become 
impregnated with vitality. Such are hair, 
excrements, urine, blood, etc., and a mag- 
net made of any of these and applied to the 
diseased organ, or part of the body, will 
diminish the inflammation in that part be- 
cause it attracts the superabundance of 
magnetism conveyed there by the flow of 
blood. Ina similar way diseases may be 
transferred to healthy animals, or even to 
other persons, on which fact sorcery is based. 
This explains, argue the writers, the action 
of poultices, of plasters and of leeches. 

The difference between ordinary homeo- 
pathic practice and that of the hermetic 
school is shown in the manner of treating 
measles; an old-fashioned practitioner 
would prescribe pulsatilla and aconite, with 
belladonna. A disciple of Mattei would ad- 
minister scrofoloso, increasing the dilution 
as the disease becomes more serious; the 
hermetic hom«opathist puts the patient to 
bed and covers him with blue or violet 
coverlids and surrounds him with blue or 
violet curtains. Provided the patient is 
sanguine or bilious, but if he be lymphatic 
or nervous then rose or green hangings and 
bedspreads should be used. At the same 
time the air of the room must be ozonized, 
the patients’ wrists must be surrounded 
with metallic gold, and the water in which 
the hermetic globules are dissolved must be 
positively electrified. When convalescent 
the patient must have sun-baths, cold-water 
douches, water-baths or air-baths, accord- 
ing to his temperament, lymphatic, nervous, 
sanguine or bilious. When able to leave 
the house he must take steam-baths charged 
with ammonia on four days. 

Of course this school of medicine has its 
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monthly organ, published in Paris, now in 
its second year, Thérapeutique Intégrale. Its 
guiding spirit is Dr. G. Encausse, known 
to modern alchemists as Papus, the author 
of many treatises on the ancient pseudo- 
science. As apostles and forerunners of 
this system he claims Hippocrates, Paracel- 
sus, Hahnemann. 

All this would be very amusing if it were 
not sad—sad to find that educated men can 
so degrade their knowledge of chemistry, 
physiology and medicine ; sad to think of 
the conceptions of these sciences formed by 
persons subject to the influence of these 
‘lewd impostors;’ sad to think of the suf- 
fering that ensues for lack of proper treat- 
ment; sad to think of the unscrupulous 
immorality of those willing to trifle with 
human life for selfish gain. One is inclined 
to cry with Massinger : 

**Out you imposters, 
Quack salving, cheating montebanks, your skill 
Is to make sound men sick, and sick men kill.’’ 
H. Carrinaton Botton. 


THE DEVELOPMENT OF ELECTRICAL 
SCIENCE. 


IL. 


Tue subject of telegraphy is closely asso- 
ciated with the present excellent system of 
electrical measurements and with the in- 
vention of many of our most delicate meas- 
uring instruments. As the applications of 
electricity increased there gradually grew 
up a new branch of engineering, a branch, 
however, in which the foot-rule, pound- 
weight, chronometer and thermometer were 
not sufficient. Other standards of measure- 
ment were required, in order that quantities 
could be gauged and consistent work done. 
The way to connect the measurements of 
the new quantities with the units already 
in use in dynamics had been pointed out by 
Gauss and others, and at the suggestion of 
Thomson the British Association appointed 
@ committee in 1861 to determine the best 
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standaré of electrical resistance. This led 
to an unexpected amount of work not only 
on a standard of resistance, but also on the 
general subject of electrical measurement, 
The committee regretted, at the end of the 
first year, that it could not give a final re 
port, but hoped that the inherent difficulty 
and importance of the subject would suffi- 
ciently account for the delay. It can hardly 
be said that the final report has yet been 
forthcoming, as a committee with some of 
the original members in it still exists and 
reports regularly every year on valuable 
work done by it. The committee worked 
energetically for a number of years, not 
only on the standard of resistance, but on 
those of current, electro-motive force and 
capacity. It incidentally supplied a great 
deal of quantitative data on a number of 
subjects and particularly as to the perma- 
nence of alloys, the variation of their re- 
sistance with temperature as depending on 
their composition and so forth. In looking 
over the results of the early work of the 
British Association committee one is apt to 
indulge in adverse criticism. It is hard for 
many of the younger workers to appreciate 
the difficulties which are met in a first at- 
tempt. It would be equally just to con- 
gratulate ourselves that we have better 
marksmen to-day than there were fifty 
years ago, without making allowance for . 
the modern rifle. 

The first absolute determination of re 
sistance was probably that made by Kirch- 
hoff about fifty yearsago. Weber published 
his method in 1852, and then came the B. 
A. determination by Maxwell, Stewart and 
Jenkins in 1863. Neither of these were 
very exact, but they paved the way for the 
splendid exhibitions of experimental skill 
which followed. Among those to whom we 
are most indebted for this later work may 
be mentioned Kohlrausch, Rayleigh, Glaze- 
brook, Rowland, Wiedemann, Mascart, ete. 
The greatest step in advance in recent years 
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has been the invention of the revolving dise 
method by Lorenz, of Copenhagen, and its 
subsequent improvement and application 
by himself and by J. V. Jones. The de- 
terminations made by the latter by this 
method are probably almost absolutely cor- 
rect. 

A subject which has attracted much at- 
tention comes in incidentally here, namely, 
the electro-magnetic theory of light propaga- 
tion suggested by Maxwell. According to 
this theory the ratio of the electro-magnetic 
unit of quantity of electricity to the electro- 
static unit ought to be the same as the ve- 
locity of light. In 1868 a determination of 
this ratio was made by McKichan under 
Lord Kelvin’s direction, and gave close 
agreement with the theory. Since that 
time determinations have been made by 
various methods by Maxwell, Shida, 
Ayrtin & Perry, J. J. Thomson, Rosa, 
Lodge, Glazebrook and others, with the re- 
sult that the ratio of the two units does not 
differ from the velocity of light by more than 
the probable error of observation. The 
work here referred to may not appear to be 
very directly associated with the determi- 
nation of standards of measurements. It 
is, however, one of the investigations which 
has been made possible by the work of the 
B. A. committee in the production of in- 
struments of precision. Prominent among 
these instruments stands the Kelvin elec- 
trometers, and particularly the absolute elec- 
trometer which was described in the report 
of the B. A. committee for 1867. 

Another subject of great interest in itself 
and in connection with Maxwell’s theory is 
that of the specific inductive capacity of 
dielectrics. Experiments on this subject 
were made by Faraday, but comparatively 
little was done before 1870, in which year 
an excellent paper was communicated to 
the Royal Society, by Gibson and Barclay, 
on the specific inductive capacity of paraffin. 
Since that time much good work has been 
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done by Boltzman, Hopkinson, Quincke, 
Silow, Klemencic, Negre4no and others. 
The theoretical importance of these ex- 
periments is due to the fact, that, accord- 
ing to Maxwell’s theory, the specific induc- 
tive capacity of non-magnetic dielectrics 
should be proportioned to the squares of 
their indices of refraction. ‘A wonderful 
verification of Maxwell’s theory was car- 
ried out only some ten years ago by Hertz, 
who showed not only that electrical waves 
exist, but also how to measure their wave 
length and period. We have in these ex- 
periments splendid illustrations of the os- 
cillatory discharge referred to above, as 
discovered by Henry and predicted by 
Thomson, and as a result several new ways 
of determining electrical quantities have 
been developed. It is now possible, for 
example, to compare the capacity of con- 
densers by means of oscillatory currents of 
exceedingly short periods, and thus to de- 
termine the dielectric constants of many 
materials to which the older methods were 
not easily applicable. 

It is somewhat difficult to decide where 
to place a reference to the recent discovery 
of Rontgen and its development in photog- 
raphy, but probably it comes in well here. 
Just how to apply Maxwell’s equation to 
Rontgen rays is not yet quite clear, but 
there is no doubt as to the great impor- 
tance of the discovery. 

As an outcome of all this activity in the 
determination of standards and in the ab- 
solute measurements of the electrical prop- 
erties of materials, combined with the great 
commercial demand produced by the intro- 
duction of dynamo-machinery, we have now 
many excellent instruments at our disposal 
for absolute measurement and suitable 
either for practical applications or for the 
most refined laboratory work. For the 
production of these we are indebted to a 
host of inventors, prominent among whom 
may be mentioned Lord Kelvin, Lord Ray- 
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leigh, Ayrton & Perry, Mather, Swinburne, 
Cardew and Weston. 

Magneto-electric and dynamo - electric 
generators and motors have now become 
so common that we are apt to forget that 
their introduction on an extensive scale has 
only taken a few years. Faraday’s disc 
dynamo was, as has already been stated, 
produced in 1831, and a machine for gener- 
ating electricity was made by Pixii in the 
following year. Pixii’s machine consisted of 
a horseshoe permanent magnet which was 
rotated in such a way that its poles passed 
alternately in front of the poles of a similar 
electro-magnet. An alternating current 
was thus induced in the circuit which in- 
cluded the coils of the electro-magnet. 

This machine was improved by Clarke, 
who removed the coils and put a commuta- 
tor on the axis. Other machines were made 
or suggested by various physicists, and an 
important observation, which has since been 


frequently overlooked, was made at this 
time by Jacobi, who pointed out the im- 
portance of making the cores of the coils 
short. Sturgeon, in 1835, made a dynamo 
with a shuttle-shaped armature ; a similar 
form has long been identified with the name 


of Siemens. Woolrich made a multipolar 
magneto machine in 1841 for electroplating, 
and Wheatstone about this time produced 
his small multipolar magneto, long used for 
telegraph purposes. In 1845 Wheatstone 
and Cooke patented the use of electro-mag- 
nets in place of the permanent magnets, and 
Brett suggested, in 1848, that the current 
from the machine might be made to pass 
round a coil surrounding the magnet and 
thus increase its strength. A similar sug- 
gestion was independently made in 1851 by 
Sinsteden. In 1849 Pulvermacher proposed 
the use of thin laminz of iron for the cores 
of the magnet, a proposition which has 
since, but probably for a different reason, 
been almost universally adopted. Sinsteden 
used iron wire cores and made a number of 
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experiments on the effect of varying the 
pole face. About this time another clags 
of machines were proposed by Ritchie, Page 
and Dujardin. In these machines both the 
magnets and the coils were to be stationary, 
but the magnetism was to be varied by re. 
volving soft iron pieces in front of the poles, 
Modern representatives of these machines 
are to be found in the dynamos of Kingdon, 
Stanley and others. All the machines up 
to this time had been of very small dimen- 
sions In 1849 Nollet began the construe 
tion of an alternating machine on a larger 
scale, but died before it was completed. 
Machines of Nollet’s type were afterwards 
made by Holmes and by the Compagnie 
l’ Alliance of Paris, the latter being called 
the Alliance machine. These machines were 
used for lighthouse purposes. Holmes’ 
earlier machines were continuous current, 
but later he left out the commutator, and 
still later again introduced it on part of the 
coils for the purpose of obtaining current to 
excite his field magnets. This latter plan 
was introduced after the self-exciting prin- 
ciple had been introduced by Siemens and 
Wheatstone. A remarkable machine his 
torically was patented in 1848 by Hjorth. 
In this machine a combination ef the per 
manent and electro-magnet was used, 
the first to give magnetism enough to 
produce a current with which to excite 
the other. A similar idea was developed 
fifteen years later by Wilde with the differ- 
ence that the permanent magnet part wasa 
separate machine. The idea of using part 
of the current from the armature to excite 
or partially excite the field magnets was 
at this time in the minds of a number of 
workers, and some remarkable machines 
were patented by the brothers Varley, one of 
which containing both a shunt and a series 
winding has been held by some to antic 
pate the compound winding now in uss 
In 1867 it seems to have occurred inde 
pendently to Wheatstone and E, Were? 
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Siemens that the permanent magnet part of 
the Hjorth and Wilde machines might be 
dispensed with, the resident magnetism 
being used to start the action. Siemens 
gave the name dynamo-electric machine to 
this type and it has stuck. In order to 
diminish the fluctuations in the strength 
of the current during one revolution of the 
armature Pacinotti devised his multi- 
grooved armature in 1864. This machine 
did not receive the notice it deserved 
for a number of years, and in the 
meantime Gramme produced his smooth 
ring armature in 1870. Gramme’s ma- 
chine was soon recognized as being of great 
merit, and its gradual introduction gave 
rise to increased activity. In 1873 the 
Hefner-Alteneck improvements on the 
Siemens armature were introduced and in 
the remaining 70’s quite a number of forms 
of dynamo were invented, the Loutin 
type introduced in 1875 with improvement 
in subsequent years being one of the best. 
The early 80’s saw tremendous activity ; 
the patent offices in Europe and America 
were flooded with inventions of various 
types of dynamos and motors, of lamps for 
electric lighting and so forth. It is curious 
how few of those machines have stood the 
test of time and how well the old types of 
Pacinotti, Gramme, Siemens-Alteneck and 
Loutin in some one of their modifications 
hold the field. Great progress has been 
made in the last fifteen years. Machines 
have assumed enormous proportions and 
the number of branches of industry to 
which they have been applied is now very 
large. Much has been learned during this 
time, particularly with regard to alterna- 
ting currents and their application to the 
transmission of power, the introduction 
of Multiphase systems being of considerable 
mportance in this connection. In the 
direction of high potential and great fre- 
quency the work of E. Thomson and Tesla 
is of great interest. 
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Of the application of electricity to the 
production of light and heat little need be 
said in this connection. The difficulties to 
be overcome were largely mechanical, and 
with the progress made we are all familiar. 

As regards primary batteries there has 
been, of course, as we all know, consider- 
able progress since the time of Volta. The 
number of forms brought into use has been 
enormous and they have been important in 
increasing our knowledge of the relative 
electro-motive force of various combina- 
tions and in their bearing on chemical 
knowledge. It can hardly be said that an 
ideal primary battery has yet been obtained, 
when we look at the subject from a com- 
mercial point of view. Although the sub- 
ject is not very much to the front at pres- 
ent, however, it is destined to come again, 
and will, I have no doubt, be, in a compar- 
atively short time, one of our leading in- 
dustries. 

The work of Planté and of Faure and 
others on secondary batteries has been of 
great value commercially. They gave rise 
to several chemical problems, but the main 
difficulty here also has been of a mechanical 
kind, and they have not added much to the 
knowledge of electrical laws. 

The transformation of alternating cur- 
rents from high to low potential and vice 
versa, by means of what are commonly 
called transformers, has shown another re- 
markable development of Faraday’s discov- 
ery of induced currents. The application 
of transformers has made it possible to dis- 
tribute electrical energy over large areas in 
a moderately economical manner, and inci- 
dentally has led to considerable increase in 
the knowledge of the magnetic properties of 
iron. ‘ 

One of the most important of the applica- 
tions of electricity is that of electrochemis- 
try. The chemical action of the electric 
spark was noticed by van Groest and Die- 
man in 1739 in the decompositiun of water. 
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Beccari, about the middle of the 18th cen- 
tury, obtained metals from oxides through 
which the spark had passed, and in 1778 
Priestley noted the production of an acid gas 
when the electric spark was passed through 
air. Similar experiments were made by 
Cavendish and Van Marum on decomposed 
ammonia. It is not, however, until after 
the discovery of the voltaic cell that the 
subject of electrolysis really begins. I have 
already referred to the discovery of Nichol- 
son and Carlisle in 1800, and the subse- 
quent work of Davy and of Faraday. The 
peculiar phenomenon of the appearance of 
separated elements only at the end plates in 
the electrolytic cell led to considerable spec- 
ulation, and was explained by Grothuss on 
the supposition that the molecules separated 
into two parts, one positively and the other 
negatively electrified, and that these parts 
formed a chain between the plates along 
which chemical action traveled by a contin- 
ual interchange of mates, the end parts 
going to the plates. This theory was held 
for many years, and is still to be found in 
some text-books. Faraday’s work is by far 
the most valuable of the early contributions 
to the subject. He gave the following laws : 

The amount of chemical decomposition in 
electrolysis is proportional to the current 
and the time of its action. 

The mass of an ion liberated by a definite 
quantity of electricity is directly propor- 
tional to its chemical equivalent weight. 

The quantity of electricity which is re- 
quired to decompose a certain amount of 
an electrolyte is equal to the quantity which 
would be produced by recombining the sep- 
arated ions in a battery. 

These laws are all of the greatest impor- 
tance and the last one clearly points out the 
reversibility of the electrical process. By 
forcing a current through an electrolyte it 
is decomposed and the mutual potential 
energy of the components consequently in- 
creased. By allowing the components to 
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recombine in a battery the mutual poten- 
tial energy is reduced and a current of 
electricity is the result. An excellent illus. 
tration of this action is exhibited by the 
secondary battery. 

In 1857 Clausius gave a theory of electrol- 
ysis and at the same time reviewed the 
weaknesses of the hypotheses of Grothuss 
and others. Clausius assumes that the 
molecules of the liquid are in continual 
motion; that impacts frequently occur which 
produce temporary dissociation, leaving 
atomic groups charged with opposite elec- 
tricities, and that during these separations 
any directive agency, such as an E. M. F, 
is able to cause a motion of these atoms in 
opposite directions. This is probably the 
first indication of the idea of the purely di- 
rective character of the applied electro 
motive force taking advantage of dissocia- 
tion to produce chemical separation. 

The energy side of the problem now be- 
gan to attract attention and the develop 
ment of what may be called the ther- 
modynamics of electro-chemistry began. 
Among the most prominent workers in this 
field have been Joule, Helmholtz, Gibbs, 
Kelvin, Boscha and Favre. 

In 1853 Hittorf made quantitative deter- 
mination of the change of concentration near 
the electrodes when a current is passed 
through a solution. This work is of histor 
ical interest because it formed practically 
the starting point for what may be called 
the modern view of electrolysis. Hittorr’s 
experiments extepded over several years and 
served practically to establish the theory of 
the migration of the ions in the solution, 
Hittorf communicated the following laws: 

The change in concentration due to cur 
rent is determined by the motion which the 
ions have in the unchanged solution. 

The unlike ions must have different ve 
locities to produce such change of concen 
tration. 

The numbers which express ionic veloc 
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ties mean the relative distance through 
which the ions move between the salt mole- 
cules, or express their relative velocities in 
reference to the solution, the change in 
concentration being a function of the rela- 
tive ionic velocities. 

Hittorf’s analyses enabled him to give 
numerical values to these relative veloci- 
ties. The experiments of Nernst, Loeb and 
others have extended Hittorf’s results, and 
have shown that in dilute solutions the rela- 
tive velocities of the ions are independent 
of the difference of potential between the 
electrodes and are only slightly, if at all, 
influenced by temperature. Hittorf pointed 
out that a knowledge of the conductivity 
of electrolytes should give valuable inform- 
ation in reference to the nature of electro- 
lytic action. A great deal of work has 
been done in this direction by Horsford, 
Wiedemann, Beetz, the Kohlrauschs and 
others. The most notable, perhaps, was 
the work of P. Kohlrausch, who devised a 
method of measurement, using alternating 
eurrent by which results of high accuracy 
were obtained. Kohlrausch’s results give 
the sum of the ionic velocities, and thus, 
combined with the results of Hittorf on 
change of concentration, which gave the 
ratios, the absolute velocity can be ob- 
tained. It appears from these results 
that the velocity of the ion in very dilute 
solutions depends only on its own na- 
ture and not upon the nature of the other 
ions with which it may be associated. 
For example, the velocity of the chlorine 
ion is the same when determined from 
solutions of KCl, NaCl or HCl. The im- 
portant general law has also been found 
that the conductivities of neutral salts are 
additively made up of two values, one de- 
pendent on the positive, the other upon the 
negative ion. If, then, the velocities of the 
ions themselves be known the conductivity 
ofa salt may be calculated. The results of 
Kohlrausch received strong confirmation 
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from some very ingenious experiments by 
Lodge and Whetham in which the migra- 
tion of the ions was made to produce a 
change of color in the solution, and could 
thus be directly observed. 

In 1887 the theory was advanced by 
Arrhenius and Ostwald that dissociation is 
directly effected by solution or fusion and 
that in very dilute solutions the dissocia- 
tion is practically complete. Arrhenius 
holds that the ions carry charges of electri- 
city, positive or negative, dependent upon 
their nature, but of equal quantity in every 
ion. The remaining part of the theory is 
similar to that of Clausius and others. Ac- 
cording to this theory the ratio of electric 
conductivities for different densities of solu- 
tion gives a measure of the relative dissocia- 
tion or ionization. If the act of solution 
effects the dissociation necessary to admit 
of electrolysis chemically pure substances 
ought not to be decomposed by the electric 
current, and this is found to be the case. 
It is curious that two substances like hydro- 
chloric acid and water, which separately are 
insulators, should, when mixed, conduct 
readily, and that practically only one of 
them should be decomposed. . This, how- 
ever, is only one of the many problems still 
to be solved. Another question is how do 
the ions obtain their electric charge? Still 
another, what is the nature of the force 
which causes ionization? There are many 
more. 

When we turn to the commercial appli- 
cation of electro-chemistry we are met with 
astonishing evidence of activity. Only 
twenty years ago there was comparatively 
little evidence of the importance of this 
branch of applied electricity. At the elec- 
trical exhibition in 1881 electro-chemistry 
was apparently of comparatively little 
prominence. A factory which could pro- 
duce a few hundreds of tons of copper 
electrolytically was considered a wonder. 
The production of thousands of tons a 
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month is beginning to be looked upon as 
commonplace. There is scarcely a metal 
which cannot be deposited electrolytically 
with comparative ease and the prices of 
some of the rarer metals is going down 
rapidly. Zinc used to be considered a diffi- 
cult metal to deposit successfully. It is 
now produced in some of the Australian 
mines in almost a pure state from refrac- 
tory ores at the rate of thousands of tons 
per annum. Similarly the old method of 
galvanizing is rapidly disappearing and 
electro-deposition is taking its place and 
this metal is now so deposited on the hulls 
of ships, on anchors and other smaller 
articles cheaply and perfectly. A new in- 
dustry has practically sprung up and there 
is every indication that the technical chem- 
ist of the near future will have to take an 
inferior place unless he be also well versed 
in electricity and electrical appliances. 
This branch of applied science is revolu- 
tionizing many things. It has within a 
few years produced an enormous improve- 
ment in our magazine illustrations, and 
has, at the same time, reduced the cost of 
this kind of literature and of atlases and 
charts enormously. Electro-chemistry is 
now used on a large scale for the produc- 
tion of chlorate of potash, bleaching ma- 
terials, alkalies, coloring matters, antisep- 
tics, like iodoform, anzsthetics, like chloro- 
form, ete. In fact, itis getting to be diffi- 
cult even to enumerate the manufactures 
in which it is used. It has revolutionized 
the extraction of gold, and plants of enor- 
mous capacity are now in use in some of 
the gold fields, the poorest ores and tailings 
being made to yield up almost the last trace 
of the precious metal. The production of 
ozone by the ton, the purification of sewage 
and the sterilization of water are all ac- 
complished facts. 

Some progress has even been made in the 
introduction of chemicals through animal 
tissue by electrolysis or cataphoresis, and 
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Roéntgen has shown us how to see through 
the body. 

Then, again, we have got the electric fur. 
nace, and with it the power to fuse almost 
the most refractory substances. In this way 
aluminum is now produced at a few cents 
a pound, whereas most of us remember 
when its price had to be reckoned in hun- 
dreds of dollars. In a similar way phos- 
phorous is now produced on a large scale, 
as are also various carbides, carborundum, 
acetylene, etc. 

It is impossible to look back over the his- 
tory of electricity and its applications and 
notice the apparent geometric ratio in which 
advances are being made, and not to specu- 
late on what a giant this science is going to 
become in another quarter of a century, 
Undoubtedly no one can study this one 
branch of science without being persuaded 
of the great value of scientific work for the 
advancement of human enterprise. 

THomas Gray. 

RosE POLYTECHNIC INSTITUTE. 


A PROPOSED BUILDING FOR THE SCIENTIFIC 
ALLIANCE OF NEW YORK.* 

Tue Scientific Alliance is the outgrowth 
of several conferences of commissioners 
from all of the societies now included in the 
Alliance (except the Entomological Society, 
which was not then in existence, and also 
of the New York Branch of the Archeologi- 
cal Institute of America, which, however, 
did not enter the final organization), called 
by a committee appointed by the New York 
Academy of Sciences, in February, 1891, 
‘to consider what methods might be 
adopted for mutual benefit and support.’ 
The first meeting of the Commission was 
held at the American Museum of Natural 
History on March 11, 1891, and amongst 
the subjects discussed was ‘ the desirability 

*Report of the Building Committee, C. F. Cox, 


Chairman, to the Council of the Scientific Alliance of 
New York. 
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of obtaining a building for a common meet- 
ing place of all the societies.’ Thus, at the 
very outset of the movement, the idea of 
bringing the societies together under one 
roof was prominent in the minds of those 
who formed the Alliance. 

At the first meeting of the Council, Sep- 
tember 28, 1891, the President was ‘re- 
quested to appoint a committee of seven to 
consist of himself as chairman and one 
member from each of the allied societies to 
consider the practicability of obtaining a 
building for the use of the Alliance.’ Thus 
again the policy of seeking a common meet- 
ing place was made one of its main objects 
by the now fully organized federation. 

On October 10, 1891, the Building Com- 
mittee was appointed, and from that time 
to this it has not ceased to consider every 
suggested scheme and to follow every pos- 
sible clue which seemed to lead to the at- 
tainment of its objeet. At the meeting of 
the Council held January 22, 1892, the com- 
mittee presented its first report, in which it 
suggested three plans for consideration, as 
follows : 

(I.) Thatthe Alliance attempt tosecure 
enough money by subscription to purchase 
land, erect a building and maintain it. 

(II.) That the Alliance endeavor to ob- 
tain from the City or the State money to 
erect a building on public land, which 
would necessitate the raising of a guarantee 
fund for the support of the building which, 
obtained under these conditions, would be- 
long to the City. 

(III.) An informal suggestion from 
President Low, of Columbia College, that 
the Alliance should cooperate with the Col- 
lege in the erection of a building to be used 
jointly by the Alliance and the College. 

The first of these plans was at the time 
considered impracticable, chiefly because of 
the financial depression then prevailing, and 
the continuance of the same condition has 
caused the committee to hold it in abeyance 
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until now. The second plan had in con- 
templation an attempt to place the Scientific 
Alliance on a basis similar to that of the 
Museum of Natural History, assuming that 
the societies could render an equivalent for 
public aid by the maintenance of a scientific 
library and through courses of free lectures 
upon popular scientific subjects. The third 
plan, however, was the one which for the 
time being seemed to hold out the most 
hope of accomplishment and therefore met 
with the approval of the Council. The idea 
underlying it was that when Columbia Uni- 
versity should remove to its new site and 
should dispose of its property on Madison 
Avenue it would still need a down-town 
building for its offices and perhaps also as 
a place for certain of its lecture courses. 
The scheme the committee had in mind was 
to endeavor to raise a sum of money suffi- 
cient. to pay one-half the costs of such a — 
building, in consideration of which the 
Council should have a perpetual use of a 
fair proportion of the rooms for the con- 
stituent societies, the title to the property 
to be taken by Columbia University. The 
Council authorized the committee to confer 
with President Low upon some such basis, 
and the matter was accordingly gone over 
with him, but without definite result. 
Meanwhile the committee were informed 
that the Trustees of the fund left by the late 
Samuel J. Tilden, for the foundation of a 
public library, would be willing to discuss 
the question of devoting that fund to the 
purposes sought to be accomplished by the 
Scientific Alliance, namely, the erection of 
a building for the use of the allied societies, 
the establishment and maintenance of a 
library of general science, the endowment 
of original research and the publication of 
scientific memoirs and other papers; the 
idea being to found an institution for New 
York which should combine the objects of 
Barlington House and the Royal Institution 
of Great Britain, with the addition of a 
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department for the issue of a series of 
works similar to those published by the 
Ray Society and other learned bodies 
abroad. A number of interviews with the 
Tilden Trustees, collectively and individu- 
ally, subsequently took place and, indeed, 
continued until the Astor, Lenox and Til- 
den foundations were united. 

In September, 1892, your committee drew 
up a formal address to the Tilden Trustees, 
setting forth in detail the plan above re- 
ferred to, and this communication was 
adopted by the Council, signed by all the 
members, and duly transmitted to the Trus- 
tees. The general scheme therein outlined 
seemed to receive the approval of several 
of the Trustees, and your committee felt 
greatly encouraged by their manifest inter- 
est in the matter. The President of the 


Tilden Trust gave it a particularly cordial 
reception, and in an article which he pub- 


lished in Seribner’s Magazine, in September, 
1892, referred to cooperation with the 
Scientific Alliance, on some such lines as 
proposed by us, as one of the possible 
methods of accomplishing the objects of 
Mr. Tilden’s generous bequest. But when 
the Tilden fund was transferred to the 
Trustees of the New York Public Library 
it looked as if an end had been made of all 
the hopes we had built upon the negotia- 
tions with the Tilden Trustees. We owe 
it, however, to the Hon. Andrew H. Green 
that the subject was subsequently taken 
up, in a much modified form, by the Trus- 
tees of the Public Library, who appointed 
a committee to consider the matter. But 
that committee has never invited your 
Building Committee to a formal conference, 
and, as far as we can learn, has made no 
report to the appointing body. The Library 
Trustees, have, however, put upon record a 
resolution declaring the duties of the cor- 
poration, among which are included ‘ alli- 
ances or affiliations with the principal 
scientific societies of the city and the gath- 
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ering together of their libraries and collec. 
tions in the main building, and the furnigh- 
ing to them of facilities for meetings, and 
arrangements for the giving of lectures on 
scientific, literary and popular subjects.’ 

On November 15, 1892, a joint meeting 
of the societies composing the Alliance wag 
held in the lecture hall of the American 
Museum of Natural History, at which the 
aims of the Alliance were set forth in five 
carefully prepared addresses, and the project 
for the possession of a building was givena 
prominent place and fully elaborated. The 
proceedings of that conference were after- 
wards printed in pamphlet form and widely 
distributed and thus served to supplement 
the efforts of the Building Committee in 
making known to the public the purpose 
towards which it was working. 

In December, 1892, negatiations were 
opened with the President of the American 
Museum of Natural History having in view 
a possible arrangement by which the so- 
cieties in the Scientific Alliance might be- 
come, at least temporarily, tenants of the 
Museum. These negotiations have been 
dropped and resumed at different periods, 
and at one time took the form of a proposal 
that the Museum authorities should co- 
operate with the Council of the Alliance in 
procuring legislation which would enable 
the Alliance to construct a building on the 
northwest corner of Manhattan Square, the 
architecture to be such as to harmonize 
with that of the Museum, with the idea 
that whenever the Museum should cover 
the rest of the Square the Alliance building 
would form an integral part of the general 
structure or group of structures. The 
scheme was worked up out of deference to 
the opinion of many members of the Alliance 
who thought it most natural that the scien- 
tific societies should be affiliated with the 
Museum for mutual helpfulness and for the 
creation of a great scientific center at Man- 
hattan Square. But no encouragement was 
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obtained from the Museum authorities for 
this comprehensive plan and it was soon 
abandoned. We did, however, receive some 
encouragement for the idea of occupying 
rooms in the Museum building, as tenants 
at pleasure of the Trustees, but when we 
came to discuss the details of such an 
arrangement so many administrative diffi- 
culties were discovered that it was deemed 
impracticable. 

In January, 1893, the question of remov- 
ing the present City Hall to Bryant Square 
and devoting it to the use of the Tilden 
Trustees for library purposes was under 
discussion and it looked as if it might be 
decided affirmatively. Your committee took 
advantage of this situation to address a me- 
morial to the Municipal Building Commis- 
sion, which had the matter in charge, urging 
that, in case the City Hall was to be con- 
verted to educational purposes, the Scien- 
tific Alliance be given a permanent home in 


itin return for such services as it could - 


render the public through the use of its 
libraries and free lecture courses. It was 
not necessary to pursue this project long, 
because public sentiment compelled the 
abandonment of the plan for removing the 
City Hall from its present site. 

In June, 1895, the Council was incorpo- 
rated by an Act of the Legislature of the 
State of New York, in which the objects 
were stated as follows: ‘‘ To establish and 
maintain a scientific center in the City of 
New York, in which scientific societies can 
have their headquarters ; to establish, accu- 
mulate, hold and administer a public library 
and a museum, having special reference to 
scientific subjects; to publish scientific 
works or periodicals; to give scientific in- 
struction by lectures or otherwise, and to 
advance by appropriate means scientific dis- 
covery and the knowledge of scientific truth 
among the people; and to these ends to 
take and hold property as aforesaid ; to 
erect or acquire, by deed, contract or other- 
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wise, a suitable building, buildings, or part 
of a building, to contain such library and 
museum, and other rooms appropriate to 
the purposes aforesaid, and to the advance- 
ment of the scientific objects of the various 
societies represented in said corporation.” 

Early in 1896 the committee began to 
realize that the several plans which had 
been considered, for cooperation between 
the Alliance and other institutions, were 
not developing into tangible shape, and they 
therefore turned their attention to the 
original idea of a building exclusively for 
the use of the Alliance. To this they felt 
encouraged by the evidences then appear- 
ing that the general financial condition of 
the country was beginning to improve, and 
by the revival of public spirit and local pride 
manifested by many generous gifts and 
other practical aids bestowed upon various 
benevolent and educational enterprises by 
the citizens of New York. Accordingly, 
without relinquishing the lines of effort 
previously pursued, the committee began a 
quiet study of the broader problem and in- 
vited several well-known architects to make 
preliminary sketches of a building calcu- 
lated to meet the needs of the allied so- 
cieties and to come within a limit of cost 
for which it seemed possible that the Coun- 
cil might raise the money. 

The first design submitted was by Mr. 
Geo. Martin Huss and was intended fora 
building entirely given up to the uses of the 
societies and consequently producing no 
revenue except from the occasiona! rental 
of its halls. The elevation was submitted 
to the Council at the meeting of May 21, 
1896, and was adjudged to be dignified and 
impressive in style, but the question im- 
mediately arose as to the advisability of 
providing for office and store space in addi- 
tion to lecture-halls and meeting-rooms in 
the building, and it was suggested to the 
committee to procure an alternative design 
embodying these features. Accordingly, at 
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the Council meeting of February 25, 1897, 
the committee submitted plans made by Mr. 
R. W. Gibson, and they were thoroughly 
discussed and referred back for certain 
modifications. Both the architects who 
have made sketches have performed a great 
deal of gratuitous labor on our behalf and 
are entitled to the gratitude of the Council. 
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without knowledge of the actual spot upon 
which the building is to stand and the 
amount of money that may be devoted to 
its erection. It is believed that the neces. 
sary land can be procured in a desirable 
location for not more than $200,000, and 
that the building can be erected of the best 
materials for about $300,000. The scheme 
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SCIENTIFIC ALLIANCE BUILDING. 
(From Design of R W. Grpson, Architect.) 


During the past summer Mr. Gibson has 
given particular attention to the develop- 
ment of our ideas and has patiently drawn 
and redrawn his designs several times. 
The result is that we are now able to 
present an elevation and plans which seem 
to us as nearly ideal as they can be made 


supposes that the building will occupy four 
city lots, upon a corner, thus giving one 
hundred feet frontage on each street. This 
arrangement permits of ample entrances 
and exits as well as an abundance of side 
light. The first floor plan provides for two 
rentable offices or stores from which it may 
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be possible to obtain sufficient income, in 
eonnection with rentals of lecture halls, ete., 
to pay the operating expenses of the build- 
ing, thus entirely relieving the societies 
from any charges for their rooms, as, under 
our charter, the property will be exempt 
from taxation. The large auditorium is 
calculated to seat one thousand persons, 
and is approached by ample hallways di- 
rectly from the street. The main feature 
of the second floor is a large parlor or club 
room, extending across the whole front of 
the building, which is intended to be a place 
of general rendezvous and social intercourse 
for the members of the societies. On this 
floor, however, there is also an assembly 
room which is to be for the common use of 
the societies for meetings that may be larger 
than can be accommodated in their separate 
apartments. When not so used it is to be 
available for public rental. On the second, 
third and fourth floors twelve society rooms 
and four laboratories are provided. Eight of 
the former will be assigned to the societies 
now included in the Alliance, and four will 
be reserved for societies that may be ad- 
mitted hereafter. In the meantime they 
may be rented. The fifth floor is lighted 
largely from the roof and is devoted exclu- 
sively to the library and reading rooms, 
with double-tiered stacks for about 200,000 
books. 

It is not necessary to go into a minute 
description of these plans, as the drawings 
submitted herewith exhibit plainly the de- 
tails, which have all been worked out with 
much care. We believe that every essential 
requirement has been met as fully as the 
limits of space will permit, and we are so 
well satisfied with the plans as a whole that 
we recommend that they be reproduced in 
suitable form for distribution to the mem- 
bers of the Alliance, and also that a con- 
siderable number be sent out to the public, 
accompanied by appropriate text, in the 
hope that interest may be awakened in the 
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enterprise we have in hand, and with faith 
that the paper may come under the notice 
of some generous citizen who will be in- 
duced to at least inaugurate a movement 
for the happy realization of what is now but 
an earnest desire on our part. 

The general financial improvement of 
which we have spoken not only has con- 
tinued, but has gathered force during the 
past year, so that now many good judges of 
business matters confidently look forward 
to a period of substantial prosperity. If 
their anticipatious are well founded we may 
have before us the great opportunity for 
which we have long waited, to place before 
the public-spirited citizens of New York, 
with success, an appeal for the establish- 
ment of science upon a firm and enduring 
basis in this enlarged and aspiring metrop- 
olis. We feel confident that the time has 
come to put forth an earnest effort in this 
direction and trust that the Council will 
confirm our purpose and reinforce our en- 
deavor by all the means that can be properly 
invoked for the cause. 


ZOOLOGICAL NOTES. 

Dr. ALFRED ScuaPer has an interesting 
paper on ‘The Influence of the Central 
Nervous System upon the Development of 
the Embryo’ in the Journal of the Boston 
Society of Medical Sciences for January 
18th. The animals experimented upon 
were the larve of frogs, and the aim of the 
experiment was to remove the entire cen- 
tral nervous system, or certain parts of it, 
by excision in very young larve where the 
neural tube had just closed, and then to try 
to keep the larve alive, observing the re- 
sults of the operation on the course of de- 
velopment. The dorso-frontal portion of 
the head was cut off with a sharp lancet, 
removing in successful cases the entire 
brain, with the medulla, the anlage of the 
eyes, the olfactory and auditory organs. 

Some of the larve lived, and developed 
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for seven days, their organs, other than 
those operated on, not only assuming their 
typical shape and correlative arrangement, 
but also undergoing typical histogenic dif- 
ferentiation. Dr. Schaper considers that 
his experiments corroborate the theories of 
Roux, who divides the development of an 
organism into an early period of organo- 
genetic development and a later period of 
functional development. During the first 
period the organs develop by means of an 
inherited endogenous energy without influ- 
ence from outer stimuli ; during the second 
the gradually developed specific function of 
the individual organ, as well as the cooper- 
ative function of all the organs of the body, 
are the main stimuli for further growth. 
During this second period the absence of 
an important organ, and especially of the 
central nervous system,’must be fatal and 
lead to the death of the organism. 

Two investigators have recently used the 
Réntgen rays to very good purpose. The 
first of these, Professor H.C. Bumpus, was, 
by their aid, enabled to note accurately the 
number of vertebrz, and record the posi- 
tion of the pelvis in 100 specimens of 
Necturus. The other, Dr. W. C. Cannon, 
used the rays to obtain figures showing the 
changing shape of the stomach during diges- 
tion, using for the purpose a cat. The ani- 
mal’s food was mixed with subnitrate of 
bismuth and the wave-like movements of 
the pyloric portion of the stomach were 
made clearly visible. The total number of 
waves which passed over the antrum dur- 
ing the seven hours a cat was digesting a 
meal of soft bread was about 2,600. 

Professor Bumpus’s paper, alluded to 
above, can hardly be summarized, owing to 
the number of questions discussed and 
amount of evidence brought forward. It 
may, however, be said that in 36 out of 100 
examples of Necturus the pelvis was abnor- 
mally attached, and that in 22 cases it was 
attached to the twentieth instead of the 
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nineteenth vertebra. Variations in the 
relative position of the pelvic arch are 
associated with variations in the position 
of the pectoral arch ; the definitive location 
of the pelvis is probably due to centripetal 
influence derived from the budding append- 
age, and intercalation of vertebra in the 
sense of the introduction of new segments 
does not take place. F. A. L, 


CURRENT NOTES ON PHYSIOGRA PHY. 
THE MISSISSIPPI FLOOD OF 1,97. 

WEATHER BurEAU BoLtetin E, ‘ Floods 
of the Mississippi River,’ by Park Morrill, 
is a report on an important subject concern- 
ing which most persons have only news- 
paper information. Forty-five quarto pages 
are given to a general account of the river, 
its flood plain and some of its earlier floods. 
Thirty pages describe the spring flood of 
1897. Many charts represent the normal 
monthly precipitation of the region, certain 
cases of exceptional precipitation, and ree- 
ords of hydrographs during floods at 
various stations. Among the most inter- 
esting plates is one (based on the Missis- 
sippi River Commission map) representing 
the flooded area of 1897 and its relation 
to the ‘ alluvial valley ’ or flood plain of the 
lower Mississippi. The manner in which 
the flood avoided the higher ground along 
the river and selected the back swamps at 
one or the other side of the flood plain is 
very clearly brought out. As is well known, 
the great river follows near the eastern 
bluffs as far as Memphis, then swings 
across to the western bluffs at Helena, and 
returns to the eastern bluffs at Vicksburg, 
remaining close to them as far as Baton 
Rouge. The flood began in the St. Francis 
basin, west of the river, in the Memphis 
section. It crossed the river near Helena, 
submerging the lower Yazoo basin, but 
leaving the upper Yazoo basin free. The 
flood again crossed the river near Vicksburg, 
submerging the lower Macon basin, bub 
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leaving the upper basin free. Thence to the 
Gulf it followed the western back swamps, 
the main river not overflowing below Vicks- 
burg. The safety of the upper Yazoo basin 
resulted not alone from the high ground 
along the Mississippi, but also from the belt 
of high unfloodable ground that divides the 
upper Yazoo and the Sunflower basins. 
This belt is mentioned in the text as an ex- 
tension of Crowley’s ridge (on the west side 
of the Mississippi, above Helena). It is 
truly in line with Crowley’s ridge, but the 
two are probably of altogether different 
origins. Crowley’s ridge is an isolated part 
of the uplands that border the flood plain 
on the west (see Screncg, I., 1895, 605); but 
the unfloodable belt between the Yazoo and 
the Sunflower probably marks a former ag- 
graded path of the Mississippi, deserted at 
the time of some ancient flood. 


THE FIJI CORAL REEFS. 


A terrer from Alexander Agassiz, on 
‘The Islands and Coral Reefs of the Fiji 
Group’ (Amer. Journ. Sci., V., 1898, 113- 
123), presents matter of much importance 
in connection with theories of reef forma- 
tion. Instead of finding, as was expected 
from the accounts by Darwin and Dana, 
that a progressive subsidence would ac- 
count for the barrier reefs of the Fiji group, 
numerous elevated reefs were seen at heights 
of 600 to 800 feet ; and a number of barrier 


Teefs and atolls were discovered to be only 


the denuded remnants of reefs formerly 
elevated. Boring into the reefs was re- 
garded as unnecessary, for the natural sec- 
tions exposed by the elevated reefs revealed 
their structure clearly. While the elevated 
reef deposits may have been formed during 
a period of subsidence, that movement can- 
not be included in the present geological 
period, nor can it account for the. existing 
distribution of reefs at sea-level, where re- 
cent coral growth is thought to have added 
only a relatively thin crust to a pre-existent 
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mass. A possible relation of circular or 
oval atolls to a foundation upon the worn- 
down rim ofa large volcanic crater (caldera) 
is suggested ; calderas being of frequent oc- 
currence, and having outlines and dimen- 
sions similar to those of reefs near by. 

The separation of the smaller volcanic 
islands from the larger ones in the Fiji 
group is taken as evidence of long contin- 
ued denudation, largely by the sea, after 
the uplift of the region. The possibility 
of some of this separation being due to sub- 
sidence is not explicitly considered. The 
importance of subsidence in the formation 
of reef deposits may still be maintained, 
but in the Fiji group it seems to have little 
bearing on present reef outlines. 


THE MAZAMAS, 


Tue Mazamas, a society of practical 
mountaineers organized on the summit of 
Mt. Hood, in July, 1894, hold their annual 
meetings on mountain tops and publish their 
proceedings in ‘ Mazama, a record of moun- 
taineering in the Pacific Northwest’ (Port- 
land, Oregon) ; numbers for 1896 and 1897 
having been issued. The second is the 
Crater Lake number, which gives a most 
enjoyable account of the gathering there in 
1896, already noted in Scrence (June 18, 
1897). Essays on the discovery, geography, 
geology, botany, zoology and bibliography 
of Crater Lake, with many illustrations 
from photographs, make this number of 
high value, deserving of earlier mention 
than in this belated note. 

W. M. Davis. 


CURRENT NOTES ON METEOROLOGY. 


METEOROLOGICAL OBSERVATIONS DURING THE 
ECLIPSE OF JANUARY: 22. 


THE meteorological observations made at 
Viziadurg during the eclipse of January 
22d, as noted by Mr. J. Eliot, Meteorolog- 
ical Reporter to the Government of India, 
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in Nature for February 17th, were much 
less striking than was anticipated. The 
influence of the eclipse on the barometer 
was either nil or so small that a care- 
ful study of the tracings will be necessary 
in order to detect it. The temperature 
rose more slowly than usual from 11 a. m. 
until about totality, when it fell rapidly 
about 5° F., and was constant for some 
time after totality, but the fall in tempera- 
ture was partly at first due to the usual 
change from land winds to sea breezes, 
which usually takes place at noon. The 
solar radiation thermometer was the only 
instrument which showed any considerable 
influence due to the solar eclipse. This 
thermometer rose steadily from sunrise 
until about five minutes after the com- 
mencement (i. ¢., 11:15 a. m.), when it 
read 144°. It fell continuously and with 


increasing rapidity until the end of totality, 
when it registered 81.5°,—practically the 


temperature of the air. During the latter 
part of this period it fell at the rate of up- 
wards of 4° in five minutes. 


HANN’S KLIMATOLOGIE. 


Tue publication of a second edition of 
Hann’s Klimatologie emphasizes anew the 
urgent need that exists for a standard 
work on climatology in the English lan- 
guage. At present there is no book of the 
kind in English, and indeed there is little 
likelihood that anyone will attempt such a 
work, since Dr. Hann has so thoroughly and 
so masterfully presented the subject, on 
which he is the acknowledged authority the 
world over. The rapidly growing interest in 
meteorology and climatology in the uni- 
versities and schools of the United States 
makes an English text-book very desirable, 
if not essential, and it must be the hope 
of American teachers and students of these 
two branches of science that an English 
translation of the new edition of Hann’s 
work will not long be delayed. 
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BAROMETRICAL DETERMINATION OF HEIGHTS, 
Tue ‘ Barometrical Determination of 
Heights ’ is the title of a neat little book of 
28 pages by Dr. F. J. B. Cordeiro, of the 
United States Navy. The essay was orig. 
inally written in competition for the Hodg- 
kins Fund prize (the preface has it Hodgkin), 
offered by the Smithsonian Institution. The 
problem of barometrical hypsometry is re. 
viewed, and a new formula is proposed 
which, the author states, ‘is rigidly accu- 
rate in theory and which in practice will 
give reliable results under all conditions,’ 
R. DeC. Warp. 
HARVARD UNIVERSITY. 
CURRENT NOTES ON ANTHROPOLOGY. 
THE ABORIGENES OF WESTERN ASIA. 


Few localities on the globe have greater 
historic interest than Asia Minor and Syria; 
and the traits of the oldest inhabitants of 
those regions have, therefore, some special 
importance. The subject was discussed be- 
fore the anthropological section of the In- 
ternational Medical Congress, at Moscow, 
last August, with an abundant difference 
of opinion. Professor Sergi maintained 
that the most ancient skull-form found 
there was markedly dolichocephalic; while 
Dr. von Luschan asserted that it was ‘ hyp 
sibrachicephalic,’ the purest modern ex- 
amples of which are among the Armenians. 
Professor Virchow disagreed with von 
Luschan, and the fact, generally acknowl- 
edged, that the Armenians, who are & 
branch of the Aryan family, were immi- 
grants into Asia Minor, seems to be in com 
flict with their identification with the primi 
tive settlers. 


ETHNOLOGICAL STUDY OF CULTIVATED PLANTS. 

At the last meeting of the German Aa- 
thropological Society, Dr. Hahn read 4 
paper on cultivated plants in reference to 
ethnology. It is a significant fact that the 
Australians, before the discovery; did not 
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guitivate a single food plant anywhere over 
their vast area; but it is nearly paralleled by 
North America (north of Central America), 
where not a single indigenous plant was 
cultivated except perhaps the sunflower 
(maize was from Central America). Cen- 
tral and South America could show maize, 
manioc, tomatoes, potatoes, beans, cacao, 
tobacco, yams, etc. Africa was the home 
ofthe durra aud probably of coffee, though 
the latter seems to have been cultivated 
first in Arabia. Cereals were the staples 
of western Europe and Asia from the earli- 
est times, as rice was of eastern Asia. The 
influence which the culture of these articles 
of food exercised on the daily life and 
thoughts of early tribes was profound, as is 
witnessed by their mythology and laws. 
D. G. Bruyton. 
UNIVERSITY OF PENNSYLVANIA. 
ASTROPHYSICAL NOTES. 

In Circular No. 19 of the Harvard Col- 
lege Observatory Professor E. C. Pickering 
announces the results of the examination 
of the spectra of stars in the large Magei- 
lanic cloud on plates taken with the Bruce 
photographic telescope at the Arequipa 
station. Six stars in this region, in Right 
Ascension about 5h. 30m. and South 
Declination about 69°, are found to have 
spectra of the fifth type (‘ Wolf-Rayet’ 
type; Vogel’s IIb), consisting largely of 
bright lines. The position of these stars is 
unusual, as they lie over thirty degrees 
from the Milky Way, while all the stars of 
this class previously discovered, sixty-seven 
in number, have the remarkable peculiarity 
of being situated very near the central line 
of the Milky Way, their galactic latitude 
on the average being less than 3°. 

In the same region seven stars were 
found whose spectra are of the first type, 
but with bright hydrogen lines. The 
number of known stars with this-variety of 
Spectrum has been greatly increased in the 
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past few years in the progress of the Henry 
Draper memorial. 

Circular No. 21 states that the bright 
hydrogen line Hf, discovered in the spec- 
trum of the southern star No. 9181 of the 
Argentine General Catalogue in 1895, ap- 
pears to be variable in that star. It was 
bright in October, 1897, but invisible on De- 
cember 27th. Announcement is also made 
that Mrs. Fleming finds, on examination of 
Draper memorial plates, that £ Lupi is a 
spectroscopic binary, with a period not yet 
determined. The approximate relative 
velocities of the recently discovered spec- 
troscopic binaries »' Scorpii and A. G. C., 
No. 10,534, are given as 460 and 610 kilo- 
meters per second, respectively. 

Cireulars Nos. 22, 23, 24 and 25 refer 
chiefly to matters of visual and photo- 
graphic photometry. From a comparison 
of the constancy of the comparison stars 
used in determining the variations of over 
sixty variables found by Professor Bailey in 
the cluster Messier 5, it appears that any 
errors due to irregularity in the sensitive- 
ness of the film on a plate are too small to 
be detected with certainty. The average 
deviation of five comparison stars on 35 
plates, involving over four thousand esti- 
mates of brightness, was but 0.02 magni- 
tude, which includes the errors of observa- 
tion and those from neglecting hundredths 
of a magnitude in the individual estimates. 

By the addition of a second double-image 
prism to the polarizing photometer long in 
use at Harvard, so as to produce coinci- 
dence of the emergent pencils from the two 
stars compared, the previously high ac- 
curacy of the observations has been in- 
creased. Eight measures, by Mr. O. ©, 
Wendell, of the difference in brightness of 
two stars on a recent evening gave the sin- 
gular and unusual degree of accordance of 
all the measures within 0.01 magnitude. 

From a series of measures, by Wendell, of 
the brightness of the short period variable, 
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U Pegasi, Pickering concludes that the star 
exhibits a principal and secondary mini- 
mum, at magnitudes 9.90 and 9.75 respec- 
tively, in a period of nine hours. Chandler, 
however (Astronomical Journal, X VIII., p. 
140), regards this difference between the 
minima too slight to be conclusive, and de- 
rives from his own observations (with the 
omission of his first estimates by which he 
discovered the star’s variability) a simple, 
symmetrical light curve, with a period of 
four and one-half hours. 

The number of variables in star clusters 
discovered by Bailey on the Harvard plates 
has been increased by his further study of 
them, so that now the clusters » Centauri, 
Messier 3, Messier 5 and N. G. C. 7078 
have been found to contain, respectively, 
122, 132, 85 and 51 variable stars, or 390 


in all. 
E. B. F. 


NOTES ON INORGANIC CHEMISTRY. 

Some weeks since attention was called in 
these notes to the formation of ammonium 
peroxid, or rather a compound of ammo- 
nium peroxid and hydrogen peroxid, by P. 
Melikoff and L. Pissarjewsky at the Uni- 
versity of Odessa. To this compound, which 
is formed by the action of ethereal solution 
of ammonia upon a similar solution of 
hydrogen peroxid, the formula (NH,),0,, 
2H,0,,10H,O was given. An article in the 
last Berichte gives further particulars of 
the compound and assigns the formula 
(NH,),0,,H,0,,H,O. The water is con- 
sidered as water of crystallization, and is 
apparently not constant, as in one speci- 
men the water present corresponded to 
(NH,),0,,H,0,,4H,0. It is possible, how- 
ever, to consider the substance as NH,O,H, 
the peroxid of ammonium hydroxid. From 
the relative stability of ozone and hydrogen 
peroxid it is not improbable that their 
constitutional formule should be written 


O—O"—O and > 0"=0, one atom of 
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oxygen being considered quadrivalent. If 
this be the case, the formula of ammonium 


NB, p.— 
>O"=0. 
H 


peroxid might be 

In the same Berichte account is given 
of some new compounds in which a part 
of the oxygen in sulfates and phosphates 
is replaced by fluorin. Types of these 
compounds are HK,S,0,FI,,H,O and 
HRb,PO,FI,H,O. These interesting sub- 
stances are fairly stable and are closely 
related to the fluoriodates, not long sinee 
discovered by Professor Weinland, to whom 
we are also indebted for these fiuosulfates 
and fluorphosphates. 


Art the last meeting of the Chemical Soei- 
ety (London) a paper was read by W. A. 
Shenstone and Beck, on the influence of 
the silent discharge of electricity on atmo- 
spheric air. At first there is a large con- 
traction and this is followed by a re-expan- 
sion to nearly the original volume, and a 
trace of nitrogen peroxid is ‘present. 

The explanation offered is that at first 
the oxygen in the air is condensed to ozone, 
In air it appears that owing to dilution 
with an inert gas, nitrogen, from 80 % to 
90 % of the oxygen can be converted into 
ozone. This causes the ‘tirst contraction. 
When the oxygen is alnost completely 
changed into ozone some small amounto 
nitrogen dioxid is formed. This at once 
attacks the ozone molecule and breaks it 
down under the influence of the silent dis- 
charge, and the gas returns to its origival 
volume. As confirmatory of this theory is 
the fact that not a trace of ozone can be 


made in the presence of nitrogen peroxid. 
J. L. H. 


SCIENTIFIC NOTES AND NEWS. 

THE ALLEGHENY OBSERVATORY. 
PRoFEsSOR JAMES E. KEELER has written & 
letter to the Chairman of the Observatory Com- 
mittee stating that he is prepared to decline 
the call to the Directorship of the Lick Obser- 
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vatory if within two weeks $200,000 can be 
collected for the erection of a new observatory 
and for other purposes. The Trustees have 
adopted the following resolutions : 

‘““Wuereas, The Board of Trustees of the 
Western University has received a communi- 
cation from Professor James E. Keeler, Direc- 
tor of the Allegheny Observatory, announcing 
his election to the Directorship of the Lick Ob- 
servatory, it is 

‘‘ Resolved, That we place upon record our 
mingled feelings of pride and regret ; pride be- 
cause he has been chosen to fill the highest 
position in the astronomical world, because the 
choice has fallen upon one whom we love and 
honor as a friend, and whose career was begun 
in connection with this institution, and who 
during his more recent connection with it as 
its Director has shed upon it the luster of brill- 
iant scientific discoveries ; regret because this 
election, so honorable to him, if accepted, will 
terminate the relations which have been to us 
asource of profound satisfaction and pleasure. 

“ Resolved, That the intimation which he 
gives to us, that if we shall secure within the 
next two weeks the sum of money necessary to 
place our observatory in a position which will 
make it worthy of its past illustrious history, 
and of the great community in which it is lo- 
cated, he will remain with us, fills us with 
hope, and we pledge ourselves to endeavor by 
all the means at our command to secure this 
result. 

“ Resolved, That to this end we call upon all 
those in this community who have civic pride 
and an interest in the promotion and advance- 
ment of knowledge to aid us,in this effort to se- 
cure the sum of $200,000, which, in the judg- 
ment of this Board, is necessary in order to 
build and equip a new observatory and to pro- 
vide a sum sufficient to complete the endow- 
ment of the chair of astronomy. 

“ Resolved, That we record with grateful ap- 
preciation the kind response that has already 
been made by our fellow-citizens, who have 
thus far subscribed to this cause the sum of 
$137,000. 

“Be it further Resolved, That a committee, 
consisting of the President of the Board, Dr. 
John Krockar White ; Mr. John A. Brashear, 
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Chairman of the Observatory Committee, and 
the Chancellor, Dr. W. J. Holland, be appointed 
to present to the public, through the columns 
of the press, the urgent need which exists for 
immediate action, and to appeal to all liberally 
disposed persons to aid us by their contribu- 
tions, whether large or small, so that the high 
standing of the Allegheny Observatory, which 
has heretofore occupied the foremost place 
among like institutions in this country, may be 
still maintained, and that it may be restored to 
the rank which it deserves to hold, but which 
it has in part. lost through its meager endow- 
ment, and through the encroachment of manu- 
facturing industries in its immediate neighbor- 
hood.’’ 


GENERAL. 


THE British Association for the Advancement 
of Science will be invited to meet at Bradford 
in 1900. 

THE German Zoological Society will hold its 
eighth annual session at Heidelberg from the 
first to the third of June under the presidency 
of Professor T. E. Schulze. In addition to 
papers and demonstrations, reports will be pre- 
sented from the editor of Das Thierreich and 
from the delegate to the International Commis- 
sion on Nomenclature. Professor J. W. Spen- 
gel (Giessen) has been elected Secretary of the 
Society. 

THE twelfth annual meeting of the German 
Anatomical Society will be held at Kiel from 
the 17th to the 20th of April. 


THE Scientific Alliance of New York gave a 
dinner at the Hotel Savoy on March 16th, with 
about 170 guests in attendance. Mr. Charles 
F. Cox, President of the Council of the Alli- 
ance, presided. The scientific program was 
as follows : 

Seience as a Moral Force: CHANCELLOR H. M. MAc- 

CRACKEN. 

Science in Education: Hon. Seta Low. 
Science, the Nation’s Safeguard: PROFESSOR SIMON 

NEWCOMB. 

The City’s Debt to Science: PROFESSOR J. J. STEVEN- 

SON. 

Science and Commerce: Hon. WM. E. DODGE. 
The Interest of Sister Cities in the Science of New York: 

PROFESSOR GEO. F. BARKER. 
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Science for the People: ProressoR HENRY F. Os- 
BORN. 
Science in Warfare: Capt. E. L. ZALINSKI. 


Reference was made in the speeches to the 
debt of New York City to science, and the 
hope was expresséd that the city would in re- 
turn give the societies a building for their meet- 
ings and for the establishment of a scientific 
center in the city. The report of the build- 
ing committee of the Alliance will be found 
elsewhere in this issue of SCIENCE. 


THE National Geographic Society held its 
annual reception in the Corcoran Art Gallery 
on March 16th. President Alexander Graham 
Bell and the following members of the Board 
of Managers received the guests: Messrs. F. 
V. Coville, W. H. Dall, David T. Day, Henry 
Gannett, G. K. Gilbert, A. W. Greely, John 
Hyde, W J McGee, C. Hart Merriam, H. G. 
Ogden and Miss E. R. Scidmore. These were 
assisted by Miss E. M. Bell, Mrs. Dall, Mrs. 
Coville, Mrs. McGee, Mrs. Gilbert, Mrs. 
H. F. Blount, Mrs. Day, Mrs. Gannett, Mrs. 


Greely, Mrs. Hyde, Mrs. Merriam and Mrs. 
Ogden. 


Dr. B. H. WARREN, the State Zoologist of 
Pennsylvania, has tendered his resignation to 
Secretary Edge, of the Board of Agriculture. Dr. 
Warren, according to the Philadelphia Ledger, 
says in his letter: ‘‘Governor D. H. Hastings, 
on the day of his departure for the Pacific 
coast, directed a mutual friend to interview me 
and request that I should support the Anti-Mc- 
Cauley delegates to the State Convention. This 
I positively declined to do.’”’ After further 
brief discussion of his position as a supporter 
of the McCauley-Quay interests, Dr. Warren 
closes his letter, after expressing thanks to Gov- 
ernor Hastings and Secretary Edge for cour- 
tesies extended, as follows: ‘‘As my attitude 
seems to. be at variance with what Governor 
Hastings desires, and as I believe he should be 
surrounded with officials who will be in full ac- 
cord with his political views, I to-day sever my 
official connection with your Department, and 
shall esteem it a favor if you will kindly, at 
your earliest convenience, communicate this to 
the Governor.’’ The attitude of Governor 
Hastings in regard to the State Zoologist ap- 
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pears to be most unfortunate, but we cannot 
greatly regret the resignation of a State Zool. 
ogist who believes that he should be in ‘ful 
accord with the political views’ of the Goy. 
ernor. 

PROFESSOR GRIMAUX, member of the Paris 
Academy, has been deprived of his chair in the 
Ecole Polytechnique, Paris, owing to his testi- 
mony at the trial of M. Zola. We learn from 
The British Medical Journal that at a recent 
meeting of the Biological Society the assem- 
bled members (numbering 40) decided to ex- 
press to Professor Grimaux their sympathy and 
esteem for him. When Professor Grimaux ap- 
peared at the meeting all present rose, and Pro- 
fessor Richet made the following speech: “It 
is the custom at the Biological Society to con- 
gratulate its members when an honor is con- 
ferred on them, or when a memorable event 
occurs in their career. To-day we offer the 
homage of our affection to M. Grimaux, our 
master, our friend and our colleague. He has 
been severely treated. It is not for us to criti- 
cise this act, but we desire to express to him 
the admiration, the respect and sympathy 
which animate the hearts of us all.’ M, 
Grimaux, who was considerably affected by 
this expression of sympathy, replied: ‘‘Cer- 
tainly the law has been violated. Witnesses 
who give evidence according to their conscience 
should be protected. I repeat, I listened only 
to the dictates of my conscience. I swore to 
tell the truth and I told it. Iam prepared al- 
ways to do my duty in the same way.’’ 

Dr. TH. W. ENGELMANN has been elected a 
member of the Berlin Academy of Sciences. 


Tue Belgian Academy of Sciences has elected 
as foreign members: Professors F. Klein, Got- 
tingen ; G. Salmon, Dublin ; E. Haeckel, Jena; 
J. B. A. Chauveau, Paris ; W. Pfeffer, Leipzig, 
and A, de Lapparent, Paris. 

ProressoR W. PFEFFER, whose great work 
on Pf physiologie was reviewed in a recent 
number of this JouRNAL, was invited to give 
the Croonian lectures before the Royal Society 
on March 17th. Cambridge University will 
confer upon him the degree of Doctor of Science. 


We learn from Nature that more that 100 for 
eign zoologisis have now consented to be mem- 








TSseeseerPreMaebBFtegtas st 


Marcu 25, 1898.] 


bers of the ‘Committee of Patronage’ of the 
Fourth International Congress of Zoology, and 
alarge number of them have expressed the hope 
that they will be able to be present at the meet- 
ingin August next. Among these may be men- 
tioned the names of Professor Hiickel, of Jena ; 
Professor Graff, of Graz; Professor Grassi, of 
Rome ; M. Blanchard, of Paris; Baron Jules de 
Guerne, who has been associated with the 
Prince of Monaco; Dr. Jentink, of Leyden, 
who was President of the Third Congress; Dr. 
Dollo, of Brussels ; and Professor Collett, of 
Christiania. From the United States it is ex- 
pected that there will be a somewhat large con- 
tingent, including Professors Osborn, Scott, 
Wilson and Watasé. 


Ir is proposed to erect, by international sub- 
scription, a monument to Buysballot, the emi- 
nent Dutch meteorologist, who died in 1890. 
Subscriptions may be sent to Dr. Mauritz Snel 
len, Director of the Meteorological Institute, 
Bilt, near Utrecht. 

José D’ ANCHIETA, a zoologist who has made 
important collections and observations in the 
Portugese African possessions, died in Caconda 
(Angola), on September 14th last, at the age of 
66.years. J. Hoyes Panton, professor of bi- 
ology and geology at the Ontario Agricultural 
College, Canada, died at Ontario on March 2d. 


Two generous benefactors of educational in- 
stitutions have died during the week, Mr. 
Jacob Tome, who endowed the Jacob Tome In- 
stitute, at Port Deposit, Md., with $2,000,000, 
and Mr. Thomas McKean, who gave the Uni- 
versity of Pennsylvania sums aggregating 
$300,000. 


Tue Academy of Medicine, Paris, has awarded 
the Monbinne prize of $300 to Dr. Huguet, army 
surgeon, to enable him to continue his scientific 
mission for exploring Mount Zab. 


Dr. Cart Lummoxrz and Dr. A. Hrdlicka 
have left New York for Mexico to study the 
Mexican Indians and antiquities. 


RevTER’s Agency is informed that the plans 
have been formed by Major Gibbons for the 
forthcoming expedition through Africa from 
south to north. The primary object of the 
journey is the continuation of the valuable 
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geographical work already accomplished by the 
explorer on the Zambesi, after which it is hoped 
to continue the journey via the Great Lakes to- 
the Nile, and thence, if the political situation 
then permits, down that river to Cairo, thereby 
accomplishing a through journey from Cape 
Town to Cairo, or, failing that, to reach the 
West Coast via the Congo. An interesting 
feature of the expedition is the employment of 
specially constructed aluminium launches and 
barges, which can be taken to pieces and put 
together again, thus enabling the expedition to 
be divided into as many as four sections. In 
addition to a grant from the Royal Geograph- 
ical Society, Major Gibbons is receiving support 
from certain government departments, for 
whom he will do special work. Major Gibbons 
hopes to make the whole journey in about 18 
months. 

Tue Zurich correspondent of the London 
Times writes that the observatory of Mont Blanc, 
which was constructed by M. Joseph Vallot 
some seven years ago, is to be transferred to. 
another site. The present structure is built 
on a small rocky plateau, which extends for 
a short distance from the Rochers des Bosses, 
but its position is no longer favorable for scien- 
tific observations. The construction of the 
building has served as a barrier against which 
the snow piles itself in ever-increasing masses, 
causing both trouble and expense to the ob- 
servatory staff. The whole erection is to be 
transferred, piece by piece, on the backs of 
workmen from the Rochers des Bosses to a 
rocky point at the same altitude, where the 
ground will first be levelled by blasting, and, 
in spite of the difficulties of climate and trans- 
port attending these operations, it is hoped that 
the whole transfer will be finished in the course 
of one summer season. 


THE Russian Society of Geography proposes. 
to establish a meteorological station on Elbrouz, 
in the Caucasus, at an altitude 5,636 meters. 


Mr. CARNEGIE has given $10,000 to the Car- 
negie Library, Pittsburg, for the purchase of 
scientific books. 

WE have already announced the fact that the 
American Women’s Committee have succeeded 
in securing subscriptions for a table for women at 
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the Zoological Station at Naples. Efforts are now 
being made to collect a second sum of $500 for the 
expenses of the holder of the table. Four sub- 
scriptions of $50 have been received, the sub- 
scribers being: Bryn Mawr College, Sage Col- 
lege of Cornell University, the women students 
of Brown University and Miss L. V. Sampson. 

THE House of Representatives has agreed to 
the conference report on the Legislative, Execu- 
tive and Judicial Appropriation Bill. As passed, 
it provides for a new division for the Patent 
Office and the opening of the Library of Con- 
gress at night after October 1st next. 

Aw exhibition of the Durr Light was given, 
on Wednesday, the 23d inst., from 7 to 9 p. 
m., in the Court of the Library Building, Co- 
lumbia University. The light is generated by 
automatic evaporation and superheating of 
vapors of ordinary kerosene, without employ- 
ing compressed air, and is odorless and smoke- 
less. Lamps of 1,500 and 3,500 candle-power 
were used, 

THE German Balneological Society held its 
ninth public meeting on March 11th and fol- 
lowing days in Berlin, under the presidency 
of Professor Liebreich, who delivered the 
opening address. Among the communications 
were: ‘The Question of Contagiousness of 
Tuberculosis,’ by Dr. Rémpler, of Gdérbers- 
dorf; the ‘Effect of the so-called Indiffer- 
ent Mineral Waters,’ by Professor Liebreich ; 
the ‘Hydrotherapy of Simple Ulcer of the 
Stomach,’ by Professor Winternitz, of Vienna, 
and ‘ Vegetable Diet Cures,’ by Dr. Strosser, of 
Vienna. 

THE fourth Congress for the Study of Tuber- 
culosis will be held at Paris from the 27th of 
July to the 2d of August, under the presidency 
of M. Noccard. 

THE annual spring exhibition of the Massa- 
chusetts Horticultural Society wilh be held at 
Horticultural Hall, 101 Tremont street, open- 
ing on March 22d, and lasting fourdays. Prizes 
to the amount of eleven hundred and thirty 
dollars will be awarded. 


A COMMITTEE of the American Chemical So- 
ciety consisting of E. E. Ewell, Chairman, 
Washington, D. C.; G. E. Barton, Millville, N. 
J.; C. E, Linebarger, Chicago, Ill. ; F. P. Ven- 


SCIENCE. 








[N. S. Vou. VII. No. 169, 











able, Chapel Hill, N, C., and L. P. Kinnicutt, 
Worcester, Mass., has been appointed to study 
and report upon the means by which the §p- 
ciety can hasten the adoption of uniform sys. 
tems of graduation, definite limits of accuracy 
and standard methods for using all forms of 
measuring instruments in use in chemical lab- 
oratories. Further the committee has been in- 
structed to cooperate with other scientific bodies 
which have already undertaken this work, or 
which may enter upon it in the future. 


THE Revue des Revues contains an illustrated 
account of the laboratory of physiological psy. 
chology at the Sorbonne, under the auspices of 
the Ecole des Hautes-Etudes, directed by M. 
Binet. It appears from the article that in ad- 
dition to the laboratories at Paris there are 
laboratories at Rennes, Louvain, Lidge and 
Geneva. 

THE public libraries division of the Univer- 
sity of the State of New York, following recent 
precedent, has issued a list of ‘500 leading 

books,’ selected from the 4,928 published in 
1897. This list was submitted to the librarians 
of the State, to ‘ obtain an expression of opinion 
respecting the best 500 books of 1897 for a vil- 
lage library.’ The result of 157 replies shows, 
as might be expected, that the favorite books 
are novels. Five books on natural science were 
indeed included, but confined to the popular 
study of birds and insects. 


AT a meeting of the Zoological Society of 
London on February 15th Mr. G. A. Bou- 
lenger, F. R. 8., described a new species of Sea- 
snake from Borneo, which he proposed to name 
Hydrophis flowri, after Mr. Stanley Flower, its 
discoverer. Mr. Boulenger also gave an at 
count of the Reptiles and Batrachians lately 
collected by Mr. W. F. H. Rosenberg ia 
western Ecuador. Seventy-seven species were 
enumerated, of which twenty-three, viz: 
eleven Reptiles and twelve Batrachians, were 
described as new. 


THE London Local Government Board has 
given orders that the new form of vaccine 
mixed with glycerine is to be served out to all 
vaccination officers following upon the recom- 
mendations of the Special Commission 02 
Vaccination, which recently examined all the 
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great vaccination departments of foreign gov- 
ernments. This is to be undertaken at once 
without regard to the vaccination legislation 

ised in the Queen’s Speech, and will be 
completely independent of such a measure. 
Some delay has arisen in sending out the new 
lymph, owing to the want of a special laboratory 
for the cultivation of the matter, but this will 
not now be long delayed, as soon as the Local 
Government Medical Board is granted funds to 
purchase or secure a laboratory. 


Ir is stated in Industries and Iron that Herr 
Wachnitz, a German engineer, has succeeded in 
plating aluminium with copper by a welding 
process. It is stated that the plated sheets can 
easily be soldered, grooved, tinned and 
nickeled. The plating may be of any thick- 
ness desired, and even with the thinnest sheets 
there is no separation when rolled or drawn. 
Large sample sheets have already been submit- 
ted to the inspection of the Imperial Navy De- 
partment and other large manufacturing con- 
cerns, The obstacles to a still wider use of 
aluminium, which could be expected in view of 
its great lightness, have been its poor ability to 
solder, its weak power of resistance to numer- 
ous fluids, and the further fact that paint does 
not adhere to it very well. All these objections 
would be removed by this invention. 


Proressor NERNsT, of Gdttingen, has made 
an important improvement in the efficiency 
of the incandescent light, the first authentic 
account of it that we have noticed being con- 
tributed to the Electrical World by Dr. H. Lux, 
editor of the Zeitschrift fiir Beleuchtungswesen. 
Dr. Lux explains that as long as carbon fila- 
ments are used in incandescent lights the effi- 
ciency of the system will probably not be much 
increased. Professor Nernst uses the so-called 
conductors of second class, such as chalk, mag- 
nesia and kaolin, materials that, when cold, 
have an extremely high resistance to the cur- 
rent, so high indeed that they might be called 
insulators, the resistance falling greatly at high 
temperatures. These materials are notable for 
the large proportion of visible light rays in their 
radiation. The lime light and the Welsbach 
incandescent gaslight are notable instances of 
the application of this principle. As Professor 


SCIENCE. 423 


Nernst says in a letter, these materials have a 
higher emission of light, as they are not in the 
sense of Kirchhoff absolutely ‘black substan- 
ces.’ If these materials are raised to a suffi- 
ciently high temperature, no matter by what 
means, the efficiency of production of light is 
remarkably high. Professor Nernst applies as 
the means to bring the bodies toa high tem- 
perature the electric current, conducting it by 
small staffs of magnesia, chalk or other mate- 
rials, after having prepared them to conduct the 
current by warming them. It is necessary to 
work with alternating currents to avoid elec- 
trolytic action on the material employed. The 
importance of this invention, if it can be prac- 
tically employed—Professor Nernst, a true sci- 
entific man, advises us not to be too hopeful— 
would be very great, as the cost of incandescent 
lighting would be reduced to about one-third of 
the present rate. 


UNIVERSITY AND EDUCATIONAL NEWS. 

THE bill before the Maryland Legislature for 
an annual appropriation of $100,000 to the 
Johns Hopkins University was reported un- 
favorably on March 16th by the Committee on 
Ways and Means, and the House, by a vote of 
50 to 17, refused to substitute the bill for the 
unfavorable report. The Senate is, however, 
more favorably disposed to the bill, and it is 
possible that a compromise may be effected by 
which at least part of the appropriation may 
be made. 


THE eighth annual report of President Low, 
of Columbia University, presented to the Trus- 
tees on October 4th, has been published, to- 
gether with the reports of the Deans of the 
various schools, of the Librarian and of the 
Treasurer. President Low takes the removal 
to the new site as the occasion for comparing 
the present condition of the University with 
that of the College when in 1857 it moved to 
49th Street, and when in 1889-90 he was in- 
stalled as President. In 1847 there were 14 
members of the Faculty ; in 1890 there were 
176 officers of instruction, while there were 289 
in 1897. The receipts of the University for 
current expenses were about $775,000 and the 
excess of disbursements over receipts was about 
$34,000. The average annual increase in the 
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library during the last five years has been over 
19,000 volumes. 

THE Teachers’ College, Columbia University, 
has received from an anonymous donor a gift 
of $40,000. Three ‘other gifts of $25,000 each 
have been received since December Ist. 


THE Missouri Supreme Court, in an opinion 
by Justice Gante, on March 16th, declared the 
Missouri State University Free Scholarship Law 
unconstitutional. This law provided for the 
collection of a special tax on corporations and 
on patent medicine and a collateral tax of inher- 
itance to establish free scholarships in the State 
University. ‘ 

CONVOCATION week at the University of Chi- 
cago begins on Friday, April 1st. The Presi- 
dent will make the "quarterly report and the 
convocation address will be given by Professor 
William Knight, of St. Andrews University, his 
subject being ‘Poetry and Science: Their Af- 
finities and Contrasts.’ 


Dr. CHARLES R. BARNEs, of the University 
of Wisconsin, has been appointed professor of 
plant physiology in the University of Chicago. 


PROFESSOR GATES, of Amherst College, has 
been given a year’s leave of absence by the 
Trustees, 

A BERLIN despatch states that a decree has 
been issued by the government forbidding the 
future attendance of foreigners in the machinery 
and engineering department of the Berlin 
Technical High School. 

A UNIVERSITY EXTENSION meeting will be 
held in London from May 30th to June 11th. 
The program, which should be of interest to 
Americans visiting London, includes lectures by 
Sir John Evans, on ‘ London before the Saxons ; 
by Professor Skeat, on ‘Chaucer’s London’ ; 
and by Mr. Gollancz, on ‘ Shakespeare and the 
London Theatre.’ Mr. Owen Seamen will give 
three lectures on ‘The London Poets,’ Mr. 
Mackinder two on ‘ The Geography of London,’ 
and Mr. Arnold Mitchell three on ‘ London Ar- 
chitecture,’ followed by a demonstration in the 
Church of St, Bartholomew, Smithfield. In 
the Education Section, Sir Joshua Fitch will 
deal with ‘The National Portrait Gallery and 
its Educational Uses,’ Professor Miall with 
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‘The Curiosity of Children,’ and Mr. Marriott 
with ‘John Colet, the Founder of St. Paul's 
School,’ A course of three lectures entitled 
‘ Studies on Children’ will be delivered by Mr, 
Earl Barnes, late professor of pedagogy in the 
Leland Stanford Junior University, 

Mr. HENRY HANNA, M.A., B.Sc., has been 
appointed demonstrator of biology, geology, 
and paleontology in the Royal College of Sei- 
ence, Dublin. 

Mr. J. G. Kerr, a student of zoology, has 
been elected a fellow in Christ’s College, Cam- 
bridge. 


DISCUSSION AND CORRESPONDENCE. 


THE TERMINOLOGY OF THE NEUROCYTE OR 
NERVE CELL. 


THE writer is far from being one that re- 
gards the introduction of new terms, even 
where they seem to shorten a phrase or so, as 
necessarily an advanceinscience. Butit seems 
as though some improvements might be made in 
the terminology of the neurocyte, not only in the 
use of terms already suggested and more or less 
employed, but also by suggesting at least two 
more. The varying senses in which some terms 
in use are employed and the different terms ap- 
plied to the same thing are very confusing. 
Uni-, bi- and multi-polar cells one finds, for in- 
stance, according to the author read mean cells 
with one, two or more processes irrespective of 
whether they are recipient or discharging pro- 
cesses as regards the neural impulses that 
traverse them, or one finds that they mean 
cells with one, two or more discharging pro- 
cesses, axis cylinders or neurites irrespective of 
there being other processes. One finds the 
entire nerve cell spoken of as the nerve cell, 
neuron and as neurocyte; while that process, 
the main function of which appears to 
be that of bearing the neural impulse away 
from the cell body, or cell, when this is not to 
one side of the most direct course of the neural 
impulse, as is the case in the cells of the mam- 
malian spinal ganglia and in all cases among 
the arthropods, is called the axiscylinder, axon, - 
neuron and neurite. The other processes have 
been known as the protoplasmic processes or 
the dendrites. 
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Happily there is already a tendency to drop 
many of these synonyms. Let it be hoped in 
favor of neurocyte, neurite and dendrite, as 
being the least cumbersome and more in har- 
mony with other words denoting a part, as, 
somite, sternite, tergite, phagocyte, etc., or as 
already, as in the case of neurocyte, having 
"been thought by good authority sufficiently 
common to be given a place in popular diction- 
aries. 

This terminology, however, seems to be in- 
sufficient for the needs of the study of the ar- 
thropod nervous system, where the part of the 
neurocyte containing the nucleus is situated on 
the outside of the nervous system and con- 
nected with the branching portions of the neu- 
rocyte by a stalk or process of greater or less 
length. It has always seemed misleading 
and more or less cumbersome to speak of 
this portion as the nerve cell, the cell, or the 
cell body. For this reason it appears that, to 
be in harmony with the other terms noted, that 
part of the neurocyte that in the older literature 
is called the nerve cell should be denominated 
the neurocyto-somite, or, more briefly, cytoso- 
mite. Such a term will not be misleading, nor, 
since it is a compound of frequently used par- 
ticles, will it be difficult to retain. 

In writing or speaking of the process just 
mentioned originating from an arthropod or 
spinal ganglion cell it has frequently seemed 
as though time and energy might be economized 
by giving this also a distinctive name. In- 
stead of referring to a process from a neuro- 
cyte, neurocytic process, or a bundle of pro- 
cesses from such and such cells, it would be 
much better to use the word neurocytocaulite, or, 
briefly, caulite, which, along with cytosomite, is 
here suggested. It matters little whether some 
one may be able to show that caulite has, as seems 
probable, been used before in connection with 
some other subject, for it denotes a part, and 
the context in which it is used will prevent 
misconception. Should, however, a possibility 
of misconception arise, the difficulty may be 
readily overcome by using the form cytocaulite. 

Summarizing the foregoing, the following 
morphological definition may be given a neuro- 
cyte: A cellular element of the nervous sys- 
tem, consisting of a cytosomite containing the 
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nucleus and, with or without a caulite con- 
necting it with the remainder of the neuro- 
cyte, with a neurite or neurites, performing 
the one neural function of discharging neural 
impulses, and with a dendrite or dendrites func- 
tioning usually as the recipients, sometimes, 
also, as dischargers of neural impulses. 
F, C. Kenyon. 
U. S. DEPARTMENT OF AGRICULTURE, 
WASHINGTON, D. C. 


RETINAL IMAGES AND BINOCULAR VISION, 


In Scrence of March 11th Professor Stevens 
added some valuable observations to the facts 
reported by mein an earlier (February 25th) 
issue. He has objected to my title ‘ Binocular 
Factors in Monocular Vision’ on the ground 
that ‘‘ the essential characteristic of binocular 
vision consists in the simultaneous formation of 
slightly dissimilar images on the two retinas, 
with corresponding modification of the per- 
ception of depth in space.’”’ The criticism is 
more than a merely verbal one and the facts 
reported assume entirely different aspects as the 
one position or the other is taken. 

It is doubtless true that complete perception 
of objects depends in large measure on the 
presence of such slightly different images on 
the two retinas. But it is also true that even 
in such cases of complete perception there are 
sensation factors derived from the movements 
of both the external muscles of the eyes and 
the internal ciliary muscles. When the retinal 
image of one eye is withdrawn, does it follow 
that these other factors are also withdrawn? 
Evidently not. On the contrary, there is good 
reason to believe that so-called monocular 
vision is complicated by the presence of muscle- 
sensations from the closed eye. The first 
question to be raised and answered, then, is the 
question of the character of the movements 
which are the sources of these sensations. 
This was the question taken up in the first 
paper. Its results were applied directly to the 
solution of the main problem, namely, what 
are the binocular factors in so-called monocular 
vision? The double images, which are, as 
Professor Stevens very properly points out, 
monocular phenomena, were made use of in 
this experiment merely for the purpose of dis- 
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covering the position of the closed eye. The 
various cases tested by the method described 
led to the conclusion ‘that the closed eye 
follows the open eye to a certain extent, and to 
a certain extent obeys its own tendencies of 
relaxation.’ These facts, together with the 
changes in accommodation pointed out, may be 
made use of to explain some of the differences 
between ordinary vision and vision with a 
single eye, as, for example, the fact that an 
object seen with one eye looks farther away 


and smaller. 
Cuas. H. Jupp. 
WESLEYAN UNIVERSITY. 


SCIENTIFIC LITERATURE, 

Lehrbuch der vergleichenden mikroskopischen 
Anatomie der Wirbelthiere. Von Dr. med 
ALBERT OPPEL. Zweiter Theil. Schlund 
und Darm. Jena, Gustav Fischer. 1897. 
Price, 20 Marks. e 
The second part of Professor Oppel’s store- 

house of facts is a valuable addition to our 
literature on microscopic anatomy and is to be 
classed with books of the calibre of Minot’s 
Embryology. It isa handsome volume of 682 
pages, 343 text figures and four lithographic 
plates. In addition to an exhaustive review of 
all the literature on the cesophagus and intes- 
tines (the stomach having beeh considered in 
the first volume), it gives a list of the scientific 
names of the animals, a classification of the 
vertebrates, a list of all the references, an index 
of the authors and a complete index of its con- 
tents. All in all, it is a hand book of the 
microscopic anatomy of the csophagus and 
intestines. 

In general he states that the intestinal canal 
is always composed of the following layers : 

1. A mucosa covered with a layer of epithe- 
lium, This, in turn, is divided into the true 
mucosa and the submucosa, between which 
there is usually a muscularis mucosz, and less 
frequently an additional layer lying upon the 
muscularis mucose, the stratum compactum. 

2. A muscularis, usually composed of an 
inner circular and an outer longitudinal layer. 

3. An adventitia, often poorly developed, 
and towards the body cavity (ccelom) covered 
with a layer of flat endothelium, the serosa, 
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After giving the above very general clagsifi- 
cation of the layers in order to adapt them to 
all the classes of vertebrates, Oppel states that 
the following are the important layers: 

1. Epithelium. 

2. Tunica propria of the mucosa, 

3. Stratum compactum. 

4. Muscularis mucos, circular and longi- 

tudinal layers. 

. Submucosa. 

. Circular muscle, 

. Longitudinal muscle, 
. Subserosa. 

. Serosa. 

These layers in turn are bound together by 
glands growing in from the epithelium, blood- 
vessels, lymphatics and nerves. In general, 
under the above headings he discusses the 
whole subject, each time giving the variations 
corresponding to the order of the families of 
the vertebrates. Throughout the work most 
extensive use is made of the literature and 
nearly all of the figures are borrowed, but 
they have been carefully redrawn. 

After the chapter on the cesophagus the 
epithelium of the intestine is taken up (pp. 160- 
232), giving the history of its discovery, and 
its appearance in animals from amphioxus to 
man. Then are discussed such subjects as the 
striated border, cell membrane, intercellular 
bridges, relation of the epithelial cells to the 
connective tissues, basement membrane, regen- 
eration and goblet cells. Under intercellular 
bridges it is interesting to note that sufficient 
data have been collected to state that the bridges 
do exist, and it is prophesied that future inves- 
tigation will fully corroborate this view. 

The regeneration of the epithelial cell is dis- 
cussed under the heading ‘ Bizzozero’s theory.’ 
Bizzozero’s observation is that the epithelial 
cells at the bases of Lieberkiihn’s crypts are 
constantly dividing to re-establish the cells of 
the villi. In order to do this the cells must be 
shifting constantly from the bases of the crypts 


} or muscle layers, 


oosrn 


towards the tips of the villi. This, accordingto 


Oppel, is very unlike regeneration in other or- 
gans, and, if true, will lead to the conclusion 
that the crypts are not glands, but only grow- 
ing points for the cells covering the villi. It 
appears to us unfortunate that Oppel does 
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not see his way clear to accept Bizzozero's 
theory of the regeneration of the cells covering 
the villi, as it is the only plausible explanation 
of it. It does not seem to us that a shifting of 
the cells from the crypts to the villi necessarily 
proves that the crypts are not glands, for it is 
by no means shown that the function of the 
cells covering the villi is only to absorb. - It 
may also be to secrete. The large number of 
goblet cells would appear to indicate this. More- 
over, similar instances corroborative of Bizzo- 
zero’s theory are not wanting, as, for instance, 
in the central nervous system and in the epi- 
dermis, and until it is proved to be incorrect it 
seems to us that it is well to retain the theory. 

The mucosa proper is the most complex por- 
tion of the intestine, as the folds, villi, and villi 
upon folds, are only modifications of a simpler 
membrane. In the mucosa we have all of the 
characteristics of alymph gland, extending from 
the muscularis mucosz into the folds and villi. 
Between the bases of the villi and the muscula- 
ris mucose, the crypts, when present, are 
lodged. The connective-tissue frame-work of 
the mucosa has been shown to be composed of 
fibers, neither white fibrous nor yellow elastic, 
which are constantly anastomosing to form a 
reticulum identical with that of lymph nodules. 
Siegfried has recently shown that they are com- 
posed of a body rich in sulphur and phosphorus, 
which he has called ‘reticulin.’ Oppel gives a 
good discussion of this tissue and its importance. 
Below ‘the crypts the lymphatic tissue is ar- 
ranged in a layer known as the stratum granu- 
losum 


Between the stratum granulosum and the 
muscularis mucose there is an additional 
hyaline membrane. This layer had been ob- 
served a number of times in the stomach and 
intestine of various animals and was isolated 
and discussed by Mall as the stratum fibrosum. 
Oppel objects to this name, as there had been a 
difference of opinion regarding its constitution, 
and substitutes for it the name stratum com- 
pactum. Since the appearance of Oppel’s 
book, however, Spalteholz has shown con- 
clusively that this layer is really composed of 
White fibrous tissue, and, therefore, the name 
stratum fibrosum is still appropriate. It is to 
be regretted that Spalteholz’s paper appeared 
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too late to be used by Oppel, for the introduction 
of new terms has a tendency to add confusion 
to the subject. 

The description of Brunner’s glands, the 
lymphatic vessels and nodules, the blood- 
vessels and nerves is extensive and complete, 
but it is of such a nature that it cannotbe given 
in a brief review. 

The above shows the extent and some of the 
features of the book. It is a mine of facts ar- 
ranged in such a manner that anything in it 
can be easily found. If the work were more 
critical it would be of much greater value. 
But as it stands it is a great addition to our 
literature and will be welcomed by all stu- 
dents of anatomy. FRANKLIN P. MALL. 


Whittaker’s Mechanical Engineer’s Pocket-book. 
By Puivie R. ByorRLiING. London, Whitta- 
ker & Co.; New York, The Macmillan Co. 
1898. 32mo. Pp. 377. Illustrations. Price, 
$1.75. 

This is a ‘ pocket-book’ of the now standard 
form and page, and including the usual compi- 
lation of tables and data for use in the design of 
machinery and works of engineering. It is 
neatly put up and well bound, with good paper 
and clear type of larger size than the micro- 
scopic print often seen in such books, vexing 
the eye and trying the patience of the reader. 
The first section of the book is devoted to hy- 
draulics and water-wheels, and is exceptionally 
extensive for a compilation of this size. The 
section on steam-engines includes modern forms, 
and gives the proportions of the later construc- 
tions. The empirical but standard rules of 
construction are given, as customarily employed 
by British designers, and good tables of hyper- 
bolic logarithms and of mean pressures are 
added. Proportions of details of machine-con- 
struction are given very fully, no space being 
given up to references. The usual and always 
necessary numerical tables conclude the work. 

R. H. T. 


The Entropy-Temperature Analysis of Steam-En- 
gine Efficiencies. Prepared by SrIpNeEy A. 
REEVE, M.E. New York, Progressive Age 
Co. 1897. 8vo. Pp. 20, with large folded 
diagram. 

Since the publication of the now famous 
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paper of Professor J. Willard Gibbs, on ‘Graph- 
ical Methods in Thermodynamics,’ in the 
Transactions of the Connecticut Academy of 
Sciences, 1873, the ‘entrophy-temperature dia- 
gram’ has attracted little attention until within 
@ comparatively few years. Brought out by 
that writer twenty-five years ago, it was left 
unnoticed for a long time, and it was only 
when, recently, the eminent and able mathe- 
matical physicist and engineer, Mr. J. Mac- 
Farlane Grey, employed it in his papers, 
read before the British Institution of Naval 
Architects, and later, Professor Cotterill took 
it up, and the late Mr. Willans gave it practi- 
cal application in the exposition of the experi- 
mental work on his engines which gave him 
fame, that it has been thought worth while, on 
the part of engineers, to make use of what 
proves to be a very beautiful method of exhibit- 
ing heat-exchanges and transformations in 
heat-engine cycles, and especially with the 
steam-engine. 

The recent publication of Professor Ewing 
on the steam-engine, in which this system is 
employed to some extent, has called attention 
to the subject once more, and the indications 
would seem to be that the entropy-temperature 
diagram will now find frequent use in the 
hands of the engineer in the exposition of ther- 
modynamic problems. 

The particular form given this diagram, in 
order to make it available for general use, in 
this publication by Professor Reeve, is that 
adopted by Professor Boulvin, of Ghent Univer- 
sity, modified by the present author to meet the 
demands of the profession in a more complete 
and satisfactory manner. It exhibits the four 
quadrants, devoted in the present case to en- 
tropy-volume changes of steam, to volume-pres- 
sure, to temperature-pressure and to entropy- 
temperature variations, taking the series clock- 
wise, and exhibiting the various curves drawn 
to a moderately large scale. There are also 
printed upon the sheet the proper tables and 
blanks for use in tabulating data of steam- 
engine trials. Accompanying is a text, de- 
scriptive of the diagram and its uses, indicat- 
ing the character of its lines and the methods 
of analysis appropriate to the purposes of the 
engineer. 
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The text is concise and clear and the plate 
well made. It would be an improvement were 
the latter given a light and strong cloth 
backing, and were a pocket supplied in the 
cover of its text, in which to preserve it. The 
cost would be slightly increased, but the sheet 
would be thus rendered comparatively safe, 
With care in mounting, and inspection after. 
ward, the diagram could probably be thug 
guarded without measurable distortion. 

The diagram should find many users and 
prove of real assistance to many investigators 
and illustrators of thermodyamic problems, 


R. H. THurston, 
CORNELL UNIVERSITY. 


SOCIETIES AND ACADEMIES. 
ANTHROPOLOGICAL SOCIETY, WASHINGTON, 


THE 274th regular meeting of the Anthropo- 
logical Society was held Tuesday, March 1, 1897, 

Dr. J. Walter Fewkes read a paper on ‘The 
Altar of the Great Snake of Walpi,’ which he 
described in detail, and stated it to be different 
from those of the Snake Dance proper. 

A number of illustrations, colored charts and 
drawings were used to show the structure and 
construction of the altar. 

In his paper on ‘Snake Worship among the 
Navaho,’ Dr. Matthews stated that the Navahoes 
have ophiolatrous rites; but they do not handle 
or introduce live snakes after the manner of the 
Moki. While their rites do not seem to be derived 
directly from those of the Moki both have much 
in common and are probably borrowed from 
a common source; still they differ in many im- 
portant respects. The ceremonial circuits are 
different. A Navaho will not kill a snake; if 
he finds one coiled in his path he will lift it 
gently with a stick and throw if to one side. 
They think the serpent possessed of extraordi- 
nary wisdom ; that it understands human lan- 
guage and may make evil use of human knowl 
edge; hence their most sacred rites may be 
performed and their myths may be told only 
in winter, when the snakes are hibernating. A 
picture was shown which was a copy of a 
Navaho dry-painting or sand-altar. It might 
be considered a Navaho snake-altar. It repre 
sented the home of the Navaho snake-god; # 
minute description of it was given. 
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Dr. Matthews recounted various reasons why 
the snake was held sacred by men in all ages 
and in all parts of the world where it existed. 
Among the Navahoes he thought the principal 
reason was that the snake was associated with 
the lightning. Lightning is regarded as a ce- 
lestial serpent; hence serpent worship is 
thought to bring rain. A Navaho myth was 
related which illustrated the connection be- 
tween the serpent and lightning. A connec- 
tion between the feathered rainbow of the 
Navahoes and the feathered serpent of the 
Mayas was suggested. 

Discussed by Major J. W. Powell, Dr. W J 
McGee and Mrs. M. C. Stevenson. 

J. H. McCormick, 
Secretary. 


GEOLOGICAL SOCIETY OF WASHINGTON, 


Ar the 75th meeting, held in Washington on . 


Wednesday, March 9, 
papers were read : 

T. W. Stanton, ‘The Mesozoic Section of 
Sierra Blanca, Texas.’ 

The strata described are exposed in the 
mountains and hills within a few miles of Sierra 
Blanca station, at the junction of the Southern 
Pacific and Texas Pacific Railroads, ninety miles 
east of El Paso. The special object of the 
paper was to describe the occurrence of marine 
Jurassic strata, whose discovery was recently 
announced by Professor F. W. Cragin, in the 
Journal of Geology, and to present the paleon- 
tological evidence of their age. The beds are 
limestones, shales and calcareous conglomerates 
overlying important beds of gypsum which 
should probably also be referred to the Jurassic. 
Fossiliferous outcrops one and a-half miles east 
of Malone station and on the west side of Ma- 
lona Mountain have yielded about forty species 
of marine invertebrates of Jurassic types and 
all distinct from the Lower Cretaceous species 
of the same region. The fauna is somewhat 
related to that of the Jurassic at Catorce, San 
Luis Potosi, Mexico. 

F, H. Knowlton, ‘The Belly River Horizon 
on the Upper Missouri.’ 

The author described briefly the character- 
istics and extent of the Canadian Belly River 
beds and the probable preserver of similar beds 
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along the upper Missouri, in the vicinity of Coal 
Banks, where Messrs. White and Ward discov- 
ered a fossil plant locality in 1883. At this 
point there is a massive light-colored sandstone 
one hundred feet or more in thickness, asso- 
ciated with coal seams, that is, immediately 
above beds that contain an invertebrate fauna 
which seems intermediate between the Colorado 
and Montana formations. The fossil plant lo- 
cality is just above this massive sandstone. 
Farther down the Missouri, near the mouth of 
Arrow River, the dark Fort Pierre shales, with 
a characteristic fauna, are seen to clearly over- 
lie this sandstone, and still above that comes the 
section near the mouth of Judith River, which 
includes the Fox Hills, or Upper Montana, and 
the Judith River beds, which are true Laramie. 

The flora consists of seven species, two of 
which are true Laramie species and have not 
before been found outside of this formation. 
The remaining forms are regarded as new to 
science. Of these, three are closely allied to 
Dakota group species, one to a Laramie species 
and the other is too poorly preserved to admit 
of satisfactory comparison. 

W. F. MorsE.t. 


THE ACADEMY OF SCIENCE OF ST. LOUIS. 


At the meeting of the Academy of Science of 
St Louis of February 21, 1898, thirteen persons 
present, Dr. R. J. Terry exhibited a specimen 
of a cervical rib from a human subject and dis- 
cussed the occurrence of structural anomalies 
of this character. Fifteen persons were elected 
to active membership. 

At the meeting of March 7, 1898, twenty- 
eight persons present, Professor C. M. Wood- 
ward presented a paper embodying an analyt- 
ical discussion of the efficiency of gearing under 
friction. The substance of his paper had been 
given to his class in 1896, and was believed to 
be new. Few works on applied mechanics, the 
speaker stated, give any discussion of the mat- 
ter. Only spur wheels with epicycloidal and 
involute teeth were considered. The method 
of investigation was briefly this : 

Assuming a coefficient of friction (f) and a con- 
stant moment in the driving wheel, the magni- 
tude of the friction overcome, multiplied by 
the velocity of sliding and again by dt, gave an 
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expression for the differential of the energy lost 
in an element of time. The general form for 
the energy lost is : 
4 rat 
U= Msin y (a, +a.) i 
in which y is the ‘angle of repose,’ M is the 
driving moment, a, and a, are the angular 
velocities of the driving and driven wheels re- 
spectively, r is the distance from the point of 
contact to the pitch point, and / is the perpen- 
dicular upon the resultant line of action from 
the axis of the driver. This integration was 
effected for the ‘approach,’ then for the ‘re- 
cess,’ and their sum was divided by the whole 
energy exerted by the driver. This gave the 
ratio of energy lost to energy exerted. 
For epicycloidal teeth the exact formula was 
very complex, but a close approximation was 
obtained in the following form : 


Ratio—r, "(0,546 + 2.72 “oye ). 
1°3 1 


For involute teeth an approximate formula 
was also obtained in this form : 


Ps ne @— 2 oot? 6 
Ratio = ar, (f cot g/ cot? 7) 


in which @ is the constant angle between the 
normal to the teeth and the line of centers. 
These ratios subtracted from unity give the 
efficiency. 

For the sake of comparison, a table was pro- 
duced giving the efficiency for different values 
of the coefficient of friction f, and for equal 
wheels and for the same number of teeth, 12, 
on each wheel. 

Efficiency of Spur Wheels. 
with 12 teeth each. 


Equal wheels 


—- - — er, are 


j | 9p | ! | 
Kind. S= 0.03) f =0.10, f = 0.15, f = 0.20) f = 0.25 


Epicycloidal. | 0.9915 | 0.9698 | 0.9514 | 0.9318 | 0.9108 | 
prea | | . 





Involute. 


Dr. Amand Ravold demonstrated the method, 
recently introduced by His, of differentiating 
the typhoid bacillus from Bacillus coli-com- 
munis, by the use of semi-solid acidulated 
media, in which, at blood temperature, the 
round colonies of the typhoid bacillus assume 
a peculiar fimbriated form of growth, because 





| 0.9928 0.9746 | 0.9622 | 0.9501 | 0.9381 














of the motility of the bacteria in the slightly 
yielding medium, which, in most cases, readily 
distinguishes them from the more whetstone. 
shaped colonies of the colon bacillus, which 
does not produce the peculiar fimbriation jg 
plate cultures. In tube cultures in the same 
general medium, but prepared with a slighter 
acidity and somewhat less solidity, a uniform 
clouding of the entire tube, due to the swarm- 
ing of the bacteria, was shown to be character- 
istic of the typhoid bacillus, while the colon 
bacillus was definitely confined to the imme- 
diate vicinity of the thrust. The media in 
both cases are made up without peptone. The 
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The growth of the two species in question, on 
potato and in milk cultures with litmus, was also 
demonstrated. 
Eight persons were elected to active member- 
ship. 
WILLIAM TRELEASE, 
Recording Secretary. 


TORREY BOTANICAL CLUB, FEBRUARY 23, 1898, 


THIs meeting was held in the large lecture 
hall of the College of Pharmacy, and about 150 
persons were present. Vice-President Rusby 
presided. The minutes were read and ap- 
proved. Arrangements were announced for 
summer courses in botany, provided by the com- 
mittee of instruction of the Club. Course], is 
to commence March 4th, at the College of Phar- 
macy under Mr. W. A. Bastedo, with weekly 
lectures and excursions on Saturdays. Pursu- 
ant to motion of Dr. Britton, the chairman made 
this evening the announcement of the Field 
Committee for the year 1898, to consist of three 
members, with power to add to their number. 
The Committee was announced to consist of Mr. 
W. M. Clute, chairman ; Professor F. E. Lloyd 
and Mr. W. A. Bastedo. The evening was de 
voted to an illustrated lecture by Mr. Cornelius 
Van Brunt on the wild flowers of the Canadian 
Rockies, with lantern slides exquisitely colored 
from nature by Mrs. Van Brunt. Numerous 
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views of the scenery of their surroundings were 
shown, especially of the Selkirk Mountains and 
about Banff. Here, instead of Rudbeckia and 
Lewcanthemum, Gaillardia aristata covers the 
fields with multitudes of purple and yellow 
flowers. Vetches are numerous, blue clover 
(lucerne) takes the place of red; turf for the 
lawns is composed of Buffalo clover only (Trifo- 
lium reflecum). Beautiful examples of Hedy- 
sarum, Lathyrus and Ozxytropis occur among 
the Leguminose ; Linnxa borealis, Potentilla 
fruticosa and several species of Allium were 
abundant, also Parnassia palustris and P. fim- 
briata. Near the hotel at Banff great numbers 
of Shepherdia bushes are hung with their red 
berries. The red berry-like fruit of the Straw- 
berry-Blite, Chenopodium capitatum, was seen 
in great abundance in parts of the Canadian 
National Park, as was Galium boreale, Anapha- 
lis margaritacea and several species of Gentiana 
and of Pedicularis, The Asters were repre- 
sented by A. Fremonti; instead of the dande- 
lion, Trovimon with similar blossom had be- 
come the most common flower; myriads of 
hare-bells, apparently Campanula rotundifolia, 
dotted the roadsides, and the horse if left to 
himself would hunt them out as the choicest 
eating. One field was a beautiful mass of 
squirrel-grass, Hordeum jubatum; larkspurs 
grew all along the road; blue flax (Linum Pe- 
renne) and Rosa acicularis Bourgeana were still 
in blossom. About the numerous hot springs 
and ponds formed from them grew plants of 
warmer latitudes, here blooming early, as Gen- 
tiana detonsa in July. Lobelia Kalmii was 
blooming in the hot water. Many parts of this 
park have lost their beauty from the continu- 
ous forest fires. The Canadian Pacific Rail- 
road employs watchmen whose sole duty is to 
guard against these fires. Digging shows that 
such fires have ravaged this region since 
times before history. The blackened ground 
is slowly covered by fireweed (Hpilobium 
angustifolium) and, after the charred trees have 
fallen, by vigorous young growth of balsam- 
Spruce and pine. The abundant painted cup 
disputes with the fireweed the position of most 
showy flower of the region. An interesting 
visit to Lake Louise and neighboring glaciers 
was described, also to Mirror L., with altitude 
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of 5,480 feet. Great numbers of crossbills were 
met near the glacier, feeding upon pine cones ; 
three columbines, Aquilegia, were close to the 
snows, with Ledum latifolium, Pentatemon Men- 
ziesii, Valeriana Sitkensie and Arnica cordifolia, 
Habernia hyperborea was everywhere through 
the woods. The moss-campion, Silene acaulis, 
covered dry rocks with long tap-roots going 
down three feet or more to water. Strangely 
enough, the night-flowering catchfly, Silene 
noctiflora, was here in force. Bryanthus and 
Cassiopea were in fine flower. Lyall’s Larch 
grew higher up the mountain than any ever- 
green, and its bright green was already turning 
now in August to its autumn yellow. 
EDWARD 8. BuRGEss, 
Secretary. 


THE NEW YORK ACADEMY OF SCIENCES—SEC- 
TION OF BIOLOGY, FEBRUARY 14, 1898, 
THE first paper was on ‘ The Eparterial Bron- 
chial System of the Mammalia,’ by Professor 
Geo. 8. Huntington, a full abstract of which 
will appear in an early number of SCIENCE. 
Professor F. 8. Lee followed with a report of 
his researches on ‘ The Function of the Ear and 
the Lateral Line in Fishes.’ Previous work by 
the author has shown in detail that the ear of 
fishes is a sense-organ of equilibrium, the semi- 
circular canals mediating the perception of ro- 
tary movements, the otolithic portions that of 
the position of the body in space. The paper 
reported the results of experiments proving 
that the otolithic organs mediate also the per- 
ception of progressive movements. Thus the 
hypotheses of Mach and Breuer in this regard 
are experimentally confirmed. All attempts of 
the author, as well as those of Kreidl and 
others, have failed to demonstrate in fishes the 
existence of any power of hearing in the cus- 
tomary sense of the word. It must be con- 
cluded that this sense is wanting and that the 
ear in fishes is purely equilibrative in function. 
Cutting of all the nerves supplying the organs 
of the lateral line, or destruction of the organs, 
does not appear to have any effect on the fish ; 
but this should be re-examined. Destruction of 
the organs, however, combined with the re- 
moval of the large pectoral and ventral fins in 
Batrachus tau causes evident lack of apprecia- 
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tion of equilibrium both during swimming and 
at rest. More important is the fact that central 
stimulation of the lateral nerve causes coordi- 
nated compensating movements of the fins, ex- 
actly similar to those caused by similar stimu- 
lation of the acoustic nerve. In both cases a 
reflex arc between sense-organs and locomotor 
organs exists. The inference is that the organs 
of the lateral line are sense-organs of equi- 
librium analogous to the ear. These results 
testify indirectly to the correctness of the theory 
that the ear is a derivative of the lateral line. 
The equilibrium function is crude in the latter, 
more perfected and differentiated in the former. 
The sense of hearing in vertebrates arose along 
with the change from a water to a land exist- 
ence, and the appearance of a papilla acustica 
basilaris. In vertebrates above the fishes, the 
ear appreciates all kinds of visible motion that 
the physicist recognizes, rotary, progressive or 
translatory and vibratory. 
Gary N. CALKINS, 
Secretary of Section. 


SCIENTIFIC JOURNALS. 
The American Naturalist for February opens 
with an article by E. C. Case, reviewing the 
significance of certain changes in the temporal 


region of the primitive reptilia. This is fol- 
lowed by a paper by the late James Ellis Hum- 
phrey on Manasseh Cutler, one of the pioneers 
of American science, born in 1741. Professor 
J. H. Comstock and Mr. J. G. Needham con- 
tinue their study of the wings of insects, taking 
up the venation. Other articles follow by Dr. F. 
C. Kenyon on the daily and seasonal activity 
of a hive of bees, by Dr. Erwin F. Smith on the 
first annual meeting of the Society for Plant 
Morphology and Physiology, and by Dr. 
Charles E. Bessey on some characteristics of 
the Foothill vegetation of western Nebraska. 


THE contents of the April Monist are pre- 
dominantly philosophical. The number opens 
with an article by Professor John Dewey on 
‘Evolution and Ethics,’ which seeks to correct 
the view of the late Professor Huxley that 
Nature is essentially unmoral. Dr. Woods 
Hutchinson, of the University of Buffalo, writes 
on Lebenslust, a scientific homily upon the 
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nobility and righteous pleasure of being 

E. E. Constance Jones discusses ‘ An A 
Attention ;’ Professor C. Lombroso 
substantiate his theory of the degene; 
genius by considering certain ‘ Regressive 
nomena in Evolution,’ while Professor 
nand Hiippe, of Prague, discusses in a 
contribution, and in the light of a special 
osophical theory, the ‘Causes of Infeetif 
Diseases,’ attacking the prevailing vie 
Virchow, Pasteurand Koch. Finally, ina 
quisition entitled ‘The Unmateriality of & 
and God,’ Dr. Paul Carus attempts to ban 
the metaphysical materialistic notion of 
stance from the domains of psychology @ 
theology. F 


The Atlantic Monthly for April con 
article by Professor George H. Darwin 
analyzes the relations of the earth to the 
and the solar system, the tidal pheno 
produced by the moon which react upon 
turn, and details the prospective future histe 
of the two bodies down to the times when thi 
will revolve in unison, and our days and m 
will be of the same duration. Mr. John 
continues his articles upon Government Pai 
with a description of the Yellowstone. Dr, 
Gee contributes a vivid description, in 
based on personal experience of the fives 
of thirst in the desert. 


NEW BOOKS. 


Evolution individuelle et hérédité, Faux Ugg 
DanTeEc. Paris, Alean. 1898. Pp. 308, — 


‘Practical Electricity and Magnetism. 


HENDERSON. London, New York and Bos 
bay, Longmans, Green & Co. 1898. Pp. 
388. 


Birds of Village and Field. Fiorence A. Mal 
RIAM. Boston and New York, Hough 
Mifflin & Co. 1898. Pp. vi+406. $2.00) 


A Laboratory Manual in Practical Be 
CHARLES H. CLARK. New York, The Ame 
ican Book Company. Pp. 271. 96 cents 

The Story of Life in the Seas, Stpney T. Hie 
son. New York, D. Appleton & Co. 

Pp. 173. 40 cents. 
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